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IHogcHUTEILHAA 3aMUCKA

[MpakTudeckue 3aHATUS 10 yueOHOM quciuiuinae «Du3nkay npeaHa3HaueHbl IS CTYISHTOB |
u 2 xypcos CIIO mo npodeccunu:
35.01.01 Macrep no 1ecHOMY XO35HCTBY.
[Ipenyaraemerii Kypc OCHOBaH Ha 3HAHUSX M YMEHHSX, MIOJYICHHBIX CTYJCHTAMU IPU H3ydCHUN
(U3UKN HAa TEOPETUICCKUX 3aHATHUSX.
Lean v 3a1a4n NPaAKTHYECKHUX 3aHATHIA:

e Pa3BUTHE MO3HABATEJILHBIX HHTEPECOB, MHTEIUICKTYAIbHbBIX M TBOPYECKUX CIIOCOOHOCTEH

B IIpoIlecce perieHus: (U3NYeCKUX 3a1a4 ¥ CaMOCTOSTEIBHOTO TPUOOPETESHUSI HOBBIX
3HAHUI;

e YMETb MPUMEHSTH 3HAHUS MO (U3HKE AJIsI OOBSICHEHUS SBJICHUM TPUPOIbI, CBOWCTB
BEI[ECTBA, PEIICHUs PU3NYECKHUX 3a/1au, CAMOCTOSATEILHOTO TPUOOPETEHUS U OLIEHKH
HOBOM MH(pOpMaLINK PUINIECKOTO CONEPIKAHUS, UCIIOIb30BAHUS COBPEMEHHBIX
WH(OPMAIIMOHHBIX TEXHOJIOTHH,

e  WCIOJIb30BaHUE MPUOOPETEHHBIX 3HAHUN U YMEHUH Ui PEUIeHHs TPAKTUYECKUX,
JKM3HEHHBIX 3a7a4.

Kypc mpakTiuueckux 3aHATUI IPEXAe BCEr0 OPUEHTUPOBAH HA Pa3BUTHE Y CTYICHTOB HHTEpeca
K 3aHATHUSM, Ha OpPraHU3aIMI0 CAMOCTOSITENILHOrO MO3HABATEIBHOI0 MPoIecca U
CaMOCTOSITENIbHON MPaKTUYECKON ASSITEIbHOCTU. 3aHATHUS IO PEIICHUIO TEOPETHUECKUX 3a7a4
JIal0T BO3MOXHOCTh O0€CIEUUTh CTYJIEHTOB MaTepHallaMu JJIsl CAMOCTOSITENIbHOM paboTHI.

IIpaBusia BHINOJIHEHUS MPAKTHYECKUX 321aHU I

[TonroroBka K MpakTUYECKUM paboTaM 3aKI04aTrcs B CAMOCTOSTEILHOM H3yYEHHH
TEOpPUU 10 PEKOMEHIYEeMOW JuTepaType, NpelycCMOTpeHHOW paboueil mporpammoil.
Brinonnenue 3aganuii mpou3BOAUTCS UHAUBUIYAIbHO B YAChl, IPEAYCMOTPEHHBIE pacluCaHUEM
3aHATHI B COOTBETCTBUM C METOJIMYECKUMH YKA3aHHUSAMHU K MpaKTUYecKuM padotam. OTyeT mo
MPaKTUYECKON paboTe KaxAbld CTYAEHT BBIIOJHICT MHAUBUIYAIbHO C YYE€TOM PEKOMEHAAINi
110 0()OPMIIEHHUIO.

OT4yeT BBINOJHIETCS B pa60qel71 TCTpaau, CHACTCA IPCIOAaBaATCIO MO0 OKOHYAaHHIO
3aHATHA UJIKM B HaYaJIC CJICAYIOIICTO 3aHATU A. OTtuer AOJDKCH BKIIIOYATh ITYHKTHI:

- Ha3BaHUE NMPAKTUYECKOU PabOThI

- 11eJIb paboThI

- 3a1aHue

- peuieHue, pa3BEepHYTHIN OTBET, TAOIUIA, OTBETHI HA KOHTPOJIbHBIE BOMIPOCHI (B 3aBUCUMOCTH OT
3a7aHus)

- BBIBOJI 11O padoTe

[IpakTtueckas paboTa CYMTAETCSA BBIITOJIHEHHOW, €CJIM OHA COOTBETCTBYET KPHUTEPHSIM,
YKa3aHHBIM B IPaKTUYECKON padote. Eciu cTymeHT nMeeT MpomycKy MPaKTHYECKUX 3aHSATHI 110
YBKHUTEIBHON WM HEYBAXKUTEIHHON MPUYHMHE, TO BHIOIHIET PadOTy BO BpeMs KOHCYIbTAllUN
OTBEJCHHBIX TPYIIIIE 10 JAHHOU I CLIUIUIMHE.

OOyuaromuiicss MOIPOOHO U3yYaeT HHCTPYKIIHIO TIO BBHITOJHEHUIO MTPAKTHYECKON paboThl, 3aTeM
MIPUCTYNAET K €€ BBIIIOJIHEHUIO.

B koHue 3aHATHS mpernojaBaTeslb OLEHUBAET MPAKTHUYECKYH paboTy ompeneaéHHONM CymMMon
6autoB (1Mo nATHOAJUILHOM cUCTeME) U CTAaBUT UTOTOBYIO OLICHKY



KpuTepun onieHuBaHuS NPAaKTHYECKUX PaldoOT.
OtMmerka "5"

[Ipaktudeckass paboTa BBINOJIHEHA B IMOJHOM O0OBbEeME C COOJIIOJIEHHEM HEOOXOIUMOit
nocienoBateabHOCTH. OOydaronpecss padoTadd TOJHOCTBIO CaMOCTOSITEIBHO: TMOJ00paH
H606X0)II/IMI)IC AJid  BBINOJIHCHUA MNpEAIara€MbiX pa60T UCTOYHHUKHN 3HaHPII>'I, IToKa3ajJin
HCO6XOI[I/IMLIG AJIA IMPOBCACHUA IPAKTUYCCKHUX H CaMOCTOATCIIbHBIX pa60T TCOPECTUUCCKHUC
3HAHUA, IPAKTUICCKHUC YMCHUS U HABBIKU.

PaGora oopMiieHa aKKypaTHO, B ONITHMAJILHOM /IS (PUKCAIMK PE3YJILTAaTOB GOopMe.
Otmerka "4"

[IpakTrueckast uau caMoOCTOsITeNIbHAsI pabOTa BBIIIOJHEHA CTYI€HTaMU B IOJTHOM O00BEMe
u camocTtosTenbHO. Jlomyckaercss OTKJIOHEHHE OT HEOOXOJUMOM MOCIeA0BaTEIbHOCTH
BBITIOJIHEHUSI, HE BIUSIONIEE HA MPABUIBHOCTh KOHEYHOTI'O pe3yibTaTa (IepecTaHOBKA IMYHKTOB
TUTIOBOTO TUTaHA, IIOCJIENOBATEIFHOCTh BBIMOMHIEMBIX 3aJaHUN, OTBETHI HA BOMPOCHI).
Hcnonb3oBaHbl yKa3aHHblE HCTOYHMKM 3HaHMil. Pabora mokas3ana 3HaHHE OCHOBHOI'O
TEOPETUYECKOr0 MaTephajja W OBJIAJCHHE YMEHUSIMH, HEOOXOAUMBIMH IS CaMOCTOSITEIIbHOTO
BBITIOJIHEHUSI paOOTHI.

J1oIyCKaroTCsl HETOYHOCTH M HEOPEKHOCTH B O)OPMIICHUHU PE3yJIbTaTOB PabOTHI.
Otmerka "3"

[IpakTHueckass paboTa BBIMONHEHAa W OQOpPMIICHA C TMOMOIIBI0 TMpenojaaBaTens. Ha
BBITIOJIHEHHE PabOThl 3aTpaueHO MHOT'O BpEeMEHH (JlaHa BO3MOXKHOCTH JI0JIeTIaTh padoTy Ioma).
CryneHT moka3ajn 3HaHHMS TEOPETHYECKOrO MaTepualia, HO HCIBITHIBAIA 3aTPyIHEHHS TNpU
CaMOCTOSITeNTFHON paboTe cO CTATUCTHYECKUMHU MaTepraliaMu.

OtMmerka "2"

BricTaBmsieTcss B TOM Cliydac€, Koraa CTYACHT OKasajicd HCE IM[MOATIOTOBJIICHHBIM K
BBITIOJIHEHUIO ATOM pa6OTBI. HOHy‘IeHHHe PE3YJIbTaTbl HEC IMO3BOJJIAIOT CACIATH IPAaBUIJIbBHBIX
BbIBOJIOB H ITIOJIHOCTBIO PACXOAATCA C MOCTABJICHHOMN IIE/IbIO. O6Hapy>KeH0 IIJIOXO0C 3HAaHHUC
TCOPCTHUUYCCKOIro MmaTcpuaia U OTCYTCTBUC H606XOI[I/IMBIX yMeHI/Iﬁ

IIepedeHb NPAaKTUUECKUX 3aHATUN Koi-Bo
4acoB




[IpakTueckoe 3aHATHE MPOPECCHOHANBHON HampaBieHHOCTH «Perienue 3amau Ha
JBUKEHUEY.

[IpakTrueckoe 3anaTne «OTHOCUTEIBHOCTD JBUKEHUSD.

[IpakTueckoe 3ansatne «PemeHue 3agady: 3aKoHbl JUHAMUKU  HbproToHa».
[IpakTrueckoe 3aHdATHE «3aBUCUMOCTH CHJIBI TPEHHS OT BEcCa TeJay.

[Ipaktuueckoe 3ansatue «M3yueHue 3aKkoHa COXPaHEHUS UMITYJIbCay.

[IpakTueckoe 3anaTne «/3yueHne 3aKOHOB COXpaHEHUS SHEPTUN».

[IpakTHueckoe 3aHsATHE MpOodecCHOoHaIbHONW HampaBiIeHHOCTH «duddy3us B Ku3HU
pacTeHuiny.

[Ipaktnueckoe 3ansatue «V3ydeHne ra3oBbIX 3aKOHOBY.

[Ipaktnueckoe 3anstne «Pemenue 3agau: KI1/] TennoBoro asuraremns».
[TpakTuueckoe 3ansTHe npodeccnoHanbHON HanpaBieHHOCTH «Kanumispasie
SIBJIEHUSL B IPUPOJIEN.

IIpaktnyeckoe 3ansatue «B3auMonencTBHE 3apsyKEHHBIX TEI ».

[Ipaktuueckoe 3ansatue «3akoH Oma i ydacTKa Ienu.

[Ipaktuueckoe 3ansatue «OMa A1 HOJTHOM LIETIH».

[Ipaktuueckoe 3ansatue «Cuna Ammepa».

[IpakTnueckoe 3ansatue «Cuna JlopeHua».

[IpakTueckoe 3anarue «Cuna Amiepa, cuia JlopeHuay.

[IpakTueckoe 3aHATHE «SIBJIEHHE ANEKTPOMArHUTHOM HHAYKIMUA. MarHuTHOE MOJIE) .
[Ipaktuueckoe 3ansTue «M3ydeHne konebaHN MaTEMAaTUUIECKOTO MAsITHUKAY.
[TpakTuueckoe 3austre «KonaeGaHUs U BOTHBI».

[TpakTyeckoe 3ansaTHE MpodeccuoHaIbHOM HampaBlieHHOCTH «PelieHue 3amay:.
TpanchopmaTophl U TEHEPATOPHI TOKAY.

[IpakTueckoe 3aHATHE «DJIEKTPOMATHUTHBIE BOJHBDY.

[IpakTHueckoe 3aHATHE MPOoQeccHOHaNbHON HanpaBieHHOCTH «M3yueHue 3aKoHOB
OTpa)KE€HUS U IPEIIOMIICHUS».

[IpakTrueckoe 3ausTHe «3akoH poTorddexray.

[Ipaktuueckoe 3anstue «CTpoeHHE aTOMay.

[Ipaktuueckoe 3anstre «Pemienue 3a1a4: 3aKOH paJiMOAKTUBHOIO pacnaaay.
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PA3JIEJI 1. Mexanuka.
IIpakTHYeckoe 3aHsITHE MPO(PECCHOHAIBLHOW HATIPABJIEHHOCTH

«PemieHue 32124 HA ABHKEHHE).

eab padoThI: HAYYUTHCS IPUMEHSATh TEOPETUYECKUE 3HAHUS PU PEIICHUU 3a/1a4.

10. B KaKoW 4YacTu BO34yXOOUYUCTUTENS TPAKTOpa NPOABAAETCA AeNCTBME CWUJbl, COOTBETCTBYHOLLEN
4yacTMLaM MblAN LEHTPOCTPEMUTENBHOE YCKOPEHWEe NpU BcacbiBaHUKU? Kakue (No BennuunHe) Yactmupl
nonagaroT B NbINecbopHUK, a KaKne B OTCTOMHUK? Mouemy?

1. TpakTop 3a nepsble 5 MUHYT Npoexan 600 meTpos. Kakoi nyTb oH npoiaeT 3a 0,5 yaca aBuraach c Toi
YK€ CKOpPOCTbiO?

2. MNpun noaxoae K csetodopy aBTOMOBUIb YMEHbLLINA CKOpOCTb € 43,2 Ao 28,8kM/4 3a 8 ceKyHa.
Onpegennte yckopeHue 1 AiMHy TOPMO3HOrO MyTw.

3. ABTOMO6W/Ib ABWMMKETCA MO rOPU30OHTa/IbHOMY acdaNbTMPOBAHHOMY LUOCCE CO CKOPOCTbIO 72KM/u.
Onpeaenntb TOPMO3HOM MyTb HErPYXKEHOrO WM FPY)KEHOro aBTOMOOMAA, 3aBUCUT /I OH OT Harpyskw,
Npv NONHOM TOPMOXKEHUM (MallnHa UAET H030M)?

4. Ha ToKkapHOM cTaHKe obpabaTbiBaeTcAa Ban. MoLWHOCTb, pa3BMBaemas ABUraTenem CTaHKa, 3KBT.
Kakas coBepliaeTca npu 3Tom paboTa, eciv Ha 06paboTKy Basia yxoauT 2 MUH?

5. ABTomM0o6UNb Maccoit 2000Kr ABUMKETCA MO rOpM3OHTaNbHOM [A0POre CO CKOPOCTbO 72KM/Y, cuna
COMNpPOTUB/IEHUA ABUKeHUIO cocTaaseT 0,05 ero Beca. OnpeaennTe, KaKylo MOLWHOCTb pa3BMBaET Npu
3TOM ABuraTenb.

6. lWodep aBTOMOOMNA BbIKAOYAET ABUraTelb U HaYMHAET Topmo3uTb B 20m ot cBeTodopa (aopora
ropusoHTanbHas). CumTas cuay TpeHus Kosnec o pgopory pasHoi 4000H, Hanaute, npu Kakoi
HambonblUel CKOPOCTM aBTOMOBU/b YCNeeT OCTaHOBUTLCA Nepes cBeToPpopom, ecim macca 1,6T.

7. lWodep BbIKAOUYMA ABUraTeNb aBTOMObBWAA NpU CKOpocTU 72KM/Y. Mpoiaa nocne 3Ttoro 34m,
aBTOMODBWAb OCTAaHOBMACA. YeMy paBHA KMHETMYECKas 3Heprua aBTOMOOWMAA B MOMEHT BbIK/HOYEHUA
ABUraTens, ecnv cuna TpeHma Konec o gopory pasHa 5880H? KakoBa macca aBTomob6uns?

8.  Ilo rpaduky cCKOpOCTH MaTepHaIbHON TOYKH (CM. PHC. ) ONIPENEIUTE:
a) Ha4aJbHYI CKOPOCTh TeJIa M CKOPOCTh uepe3 10 ¢ mocie Havana JBUKEHUS,
0) yCKOpeHue Tena,

B) 3aITUIINTE YPaBHEHHE CKOPOCTHU TeJia

0 5 10 15 20 tc



9. CkopocThb TOHOYHOIO aBTO B MOMEHT Hadana pasrona 10 m/c, yckopenue 5 m/c?.
Onpenenure nyTh, NpoiaeHHBIN aBTo 3a 10 ¢ mocie Havana ABukeHus. KakoBa ckopocTh
aBTO B KOHIIE JIECATON CEKYHbl Pa3roHa.

10. Yemy paBHa JMHENHHas CKOPOCTh TOYKHM 000aa KoJieca, eciu paiauyc koneca 30 cM u
OJIUH 000pOT OHA COBEPILIAET 3a 2 CEKYH]IbI?

11. Topmo3HOI TyTh aBTO, ABIKYIIETOCs cOo cKopocTh 50 kM/4 paBern 10 m. Uemy paBeH
TOPMO3HOM MYyTh ATOTO %ke aBTo Mpu ckopoctu 100 km/u.

YcJi0BuS BBINOJTHEHNUS 32JAHHA:

1. Mecto (Bpems1) BBIIOJIHEHUS 3a/laHUs: 3aJ]aHHE BBIMOJIHACTCS B ayIUTOPUH BO BpeMs
3aHATHS.

2. MakcuManbHOE BpeMsl BHIIIOJHEHUS 3aJaHus: 3 yaca.

3. Bbl MOkeTe BOCHOIb30BaTHCS KOHCIIEKTOM JIEKIIMH, y4eOHUKOM.

IIpakTudeckoe 3aHsATHE MPO(QECCHOHAIBHON HANPABJICHHOCTH
Tema: «OTHOCHTEIBHOCTD ABHKEHHUSD).

Iean padoTbi: CpaBHUTE PABHOMEPHOE U HEPABHOMEPHOE ABMKeHue. Hailtu 11 ogHoro u
TOTO K€ TeJla PA3JIMYHbIE CUCTEMBI oTcdeTa. OnpenenuTh CKOPOCTh ABUKEHHUS TENA.
IlepeBOaUTH IPOU3BOJIBHBIE EAMHUIIBI U3MEPEHNS B OCHOBHBIE.

1. OTHOCUTENBHOE OBWXEHNE B OOHOM HaNpaBlieHUn

Mo wocce ABMXKETCS NEPEBO3YMK CO CKOPOCTLIO 13 M/C. B TOM e HanpasneHnn ABUXETCA Apyron
nepeBo34MK CO 3HaYeHMeM CKOPOCTH, paBHbIM 12,2 M/c. B oTBeTe 3anuLum , C Kakon CKOPOCTLIO NO
MoAaynio ABMXKeTCA HepBbIVI nepeBo34NK OTHOCUTESNIbHO OpYyroro.

LLlarn pelwieHuns:

3anuwem KpaTkoe ycroBue K 3ToW 3ajade.
OaHo:

[V:1=13 m/c;

IV7,1=12,2 m/c;

V71-?

YUT0GbI HalTK, C KAKO CKOPOCTLIO MO MOAYIMIO NepBblii NepeBo34YMK ABUKETCA OTHOCUTENBHO
ApYroro, He06XoAMMO 3aMeTUTb, YTO OHM 0Ga ABWXKYTCS B OAHOM HanpaBleHUN.

\V&1E

V2
—_—
HaiTn ckopocTb, C KOTOPOA MEPBbI NepeBO3UNK ABWKETCSH OTHOCUTENBHO APYroro, 04eHb NpoCTo.

Hy)XHO OTHATL OT ero BekTopa ckopocT V', BekTop V', , C KOTOPOI ABUXKETCA APYroi NepeBo3ymK.

YTobbl 3TO caenaTb, HYXHO Kk BekTopy V', npubaBuTb BekTop V7, TONBbKO NOMEHSIB €r0
HanpaeneHue.



Vi1
€

V2
Pe3yanV|py+0u.|.|/|l7| BEKTOp W I'IOJ'Iy‘-II/IM, coeaIMHMB Ha4vallo nepBOro BeKTopa C KOHLUOM rnocrneaHero.

Monyunm BekTop V- KpacHoro ugeTa.

YUTtoObl HAanTK ero YNCNoBOE 3HAYEHNE, HY>XHO OT 4YMCJTOBOIro 3Ha4eHuA BEKTOopa V", OTHATb
YMCIioBOE 3HA4YeHMe BeEKTOpa Vo, n pes3ynbTaT B3ATb MO MOAYIHO.

Monyuunm:
[V|=|13-12,2] = 0,8 m/c.

2. OTHOCUTENLHAsA CKOPOCTb TEM, ABWKYLLINXCS NoA NPAMbIM YIIIOM APYr K APYrY

Mo cBeXxenonoXXeHHoW Aopore nepemMeLLaeTcsi F'YCEHNYHbIA TPAKTOp , UMEest CKOPOCTb 6,3 KM/Y.
MepneHanKyNapHO OBWXKETCA OPYroN rYCEHUYHbIA TPAKTOP CO CKOPOCTLIO 8,2 KM/Y4. Hangun 3HayeHne
MOZYrsi CKOPOCTK, C KOTOPOW ABMXKETCSA NEPBbIN NYCEHNYHbIV TPaKTOP OTHOCUTENBHO APYroro.

LLiarn pewieHus:

3anuwem KpaTKoe yCrnoBMe K 3TOW 3aaqe.

OaHo:

IV”11=6,3 km/y;

IV7,1=8,2 km/y;

V" |-?

Kak mMbl BUOUM, NepBbIvi FYCEHUYHbIM TPaKTop ABMXeTcH noa yrnom 90 rpagycos K Apyromy.

Mokaxem HanpasleHnda nx CKOpOCTeVI C NMOMOLLbIO BEKTOPOB VinV,.

Vi V2

UToObl HaTU CKOPOCTb, C KOTOPOW ABUXKETCS NEPBbIV N'YCEHUYHbIN TPAKTOP OTHOCUTENBHO APYroro,
Heo6XoaMMO BEKTOPHO OT CKOPOCTU NepPBOro V'; OTHATb CKOPOCTb BTOPOro V s.

OTHUMaHue BekTopa V', NpoLLe 3aMeHUTb CNOXEHNEM BEKTOPA, NPOTUBOMOMOXHOIO emy: =V 7.

Mony4yum:



Vi -\/2

UTo6bl HaTK pe3ynbTUPYIOLLYH0 CKOPOCTb V™ , He0BX0AUMO BEKTOPHO CMOXWUTb BeKTopbl V7, 1 =V~ .
[na uHTepeca nonpobyem 3To caenaTb ABYMSA criocoGamu.

BbicTpanBaem ux gpyr 3a Apyrom, YTobbl NONYyYNUCb CTOPOHLI TPEYroSbHYUKA.

Nnn coeamHaem Hadyana aTUx BeKTOpoB — Toraa 6yaem Mcrnonb3oBath NpaBumo
napannernorpamma.

&= &

YA VA

[lna cnoxeHusi No npaeumny TpeyronbHUKa NPOCTO COEAMHAEM Ha4arno NepBoro BEKTOpa C KOHLIOM
nocnegHero.

[lna cnoxeHus No npaeuny napannenorpamma fOPUCOBbIBaEM €LLE ABe CTOPOHbI HANpPOTUB YXKe
NUMEIOLLINXCA OBYX.

LorxeH nonyynTbCA OOUH U TOT K€ BEKTOpP V. V|306p83VIM €ro KpacHbIM.

V1 Vi1

PesynbTaT CroXeHus He 3aBUCUT OT BbiGopa NpaBma CroXeHuss — Mo npaBuny TpeyrosibHUka nnm
napannenorpaMmma.

Kak BugHO, y Hac nony4unncs npsiMoyrosibHbIN TPeyronbHUK co ctopoHamun V™, , =V, , V7.
Mo ycrnoBuio 3agayv HaM M3BECTHbI ABE Ero CTOPOHSI, 3TO AiBa KaTeTa:
IV"11=6,3 kM/4 1 |=V",|=8,2 kMm/u.

Ncnonbays Teopemy MNudaropa, Mbl MOXXEM HAWTU TMNOTEHY3y V'

YuncneHHo nonyymm:

! /6.3 52 10.3 kmiu.
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Yci10BUSA BLINOJHEHUS 3aJaHUA:

1. Mecto (Bpems1) BBIIOJIHEHUS 3a/laHUs: 3aJ]aHIE BBIIOJHACTCS B ayIUTOPUU BO BpeMs
3aHSTHUS.

2. MakcuMaiabHOE BpeMsi BHIIIOJIHEHUS 3adaHus: 45 MUHYT.

3. Bbl MOkeTe BOCHOJIb30BaTHCSI KOHCIIEKTOM JIEKIUH, y4eOHUKOM.

IIpakTHYeCcKOe 3aHATHE
3akonsl fuHaMuKH HoloToHA.

Ilesb: 3aKpenUTh 3HAHUS 110 TEME 3aKOHBI TUHAMHUKHA HbI0TOHA, yMETh IPUMEHSTH (hOPMYITBI
IIPU pELIEHUN 3a/1a4.

1. Tpakrop, cuia TAru KoToporo Ha kproke 15kH, coobmaer npuueny yckopenune 0,5m/c?.
Kakoe yckopeHue coo0IuT TOMY )K€ MpULeNy TPaKTop, pa3BuBarouuii Tarosoe ycuime 60 kH?

2. Cuna 60 H coobmaer teny yckopenue 0,8 m/c?. Kakas cuna coo61maeT 3ToMy Telly yCKOpEHHUe
2 m/c??

3. Onpenenure Maccy aBTOMOOHJISA, ABUKYILIErOCS IPU TOPMOYKEHHH C YCKOPEHHEM 2 M/C?, eciu
cuia Tpenus 6 kH?

4. C kakoil cuioM HYXHO JeHCTBOBaTh Ha TEJNO Maccod 5 Kr, 4TOOBl OHO JIBHUIajoCh

BEPTHKAIBHO C yCKOpEHHeM 15 m/c?.

5. I'py3 maccoit 0,4 Kr mOoJHUMAIOT 10 BEPTHKAIM C IMOMOILIbI0 HUTU. B TeueHue 2 ¢ Moayib
CKOpOCTH I'py3a u3MeHuics ot 2 1o 10 m/c. Haliaure cuiy, ¢ KOTopoil HUTh JieiicTByeT Ha rpy3?

Ycii0BUS BbINOJHEHHS 321aHUA:
1. Mecto (Bpems1) BBIIOJIHEHUS 3a/1aHUs: 3aJJaHUE BBITIOJIHSACTCS B ayJUTOPUU BO BpeMs

3aHATHSL.
2. MakcuMaibHOE BpeMsl BBIIOJIHEHUS 3adaHus: 1 yac.
3. Bbl MOXeTE BOCIOJIB30BATHCSI KOHCIIEKTOM JIEKIMH, y4EOHUKOM.

IIpakTHYECKOE 3aHIATHE

3aBMCHMOCTD 3aBHCHUMOCTH CHJIbI TPEHHS OT Beca TeJa.
Leab: HAyYUTHCS IPUMEHSTH (OPMYITBI IPH PEIICHUH 3aa4.
TexcT 3apanus

3aganue 1. Onpenenure CUIy TPEHUS CKOJbXKEeHUS Opycka Maccoil 50 r ¢ HabopoMm Tpy30B
Maccoii 1o 100 T 0 AepeBSIHHYIO TOBEPXHOCTh, €CIIU KOI(PPHUIIMEHT TPEHUS CKOJIBKEHUS JIepeBa
10 fepeBy cocTapiusger #=0,5. 3HaueHUe YCKOPEHHUs CBOOOIHOrO MajeHus NpuHATh g =10 m/c?.

Ne i/m KoauvecrBo Bec Opycka ¢ Cusia TpeHusi CKOJIbKe HUSI
rpy30B Ha rpy3amu Frp, H
Opycke P,H
1 1
2 2
3 3
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3aganme 2. CkopocTh aBTOMOOWMIISI Maccoil 1,5 TOHHBI M3MEHsAETCs MO 3akoHy Vx=0,35t.
Onpepenure CHITy TATH, ISHCTBYIOIIYIO Ha aBTOMOOWIIb, €CIIH:

a) koaddunuent tpenus u=0,8.

b) compoTHBICHHEM ABMKCHUIO TPEHEOPEUb.
3aganme 3. TemnoBo3  Ha TOPU3OHTAIBHOM YydyacTKe nyTH mMHOM 600M pa3BuBaer
noctosiHHyto cuiy Tsaru 147xkH. CkopocTs moes3na Bo3pacraeT nmpu 3ToM oT 36 10 54 km/d.
Omnpenenure CUIy CONPOTUBJICHMS ABM)KEHUS, CUMTasi €€ MOCTOSHHOW, €CITU W3BECTHO, YTO
Macca 1oes3zia COCTaBIIET:

a) m=500T;
b) m=1000 T.

Ycii0Bud BbINOJHEHHS 32IaHUA:
1. Mecto (Bpems1) BBIIIOJIHEHUS 3a/laHUs: 3aJJaHUE BBIIOJIHACTCS B ayIUTOPUU BO BpeMs

3aHSTUS.
2. MakcumasnbHO€E BpeMs BBIIIOJHEHU 3a1aHus: 1 yac.
3. Bbl MOkeTe BOCHOJIb30BaTHCSI KOHCIIEKTOM JIEKIIUH, y4eOHUKOM.

IIpakTHueckas padorta

N3y4yenue 3akoHa COXpaHEHHMS HMITYJIbCA.
Henab: 3akpenuTh 3HaHUS 10 U3YUYEHHOU TeMe.

3aKOH COXpaHEHUs MMITYJIbCa L[€JECO00pa3HO MPUMEHATH IS PEUICHMs TeX 3a]ad, B KOTOPBIX
TpeOyeTcs ONpeNeaUTh CKOPOCTh, & HE CUILY U YCKOPEHUE.

TexkeT 3amanusa

3apanme 1. Ha nmardopmy maccoit 500 Kr, ABMXKYIIYIOCS 1O TOPU30HTAJIBHOMY IyTH CO
ckopoctbto 0,2 M/c, Hacbmanu 100 kr meOHs. Kakoii ctana ckopocTs niaaTg opMbl?

3amanue 2. Hemogsmknblii Baron maccoit 2-10% xr cuemnsercs ¢ muatdopmoit Maccoit 3-10% kr.
Jo cuenku miatdopma umena ckopocts 1 M/c. KakoBa ckopocTh BaroHa u niaatgopmsl ociie uxX
cuenku?

3apanue 3. Ha nnot, maccoit 100 kr, uMeronuii ckopocTts 1 M/c, HanpaBiIeHHYO BAOJIb Oepera,
mpbIraeT 4esnoBek Maccoit 50 kr co ckopocteio 1,5 M/c, mepriennukysipHo Oepery. Kakoit Oyaer
o0111as8 CKOPOCTh IUIOTA U YesioBeKa?

Ycii0BUS BbINOJHEHHS 321aHUA:
1. Mecto (Bpems1) BBIIOJIHEHUS 3a/laHUs: 3aJ]aHKE BBIMOJIHACTCS B ayIUTOPUH BO BpeMs

3aHATHA.
2. MakcumanrHOE BpEMs BBITTIOJIHCHUSA 3a1aHUA: 1 gac.
3. Bel MOXXeTe BOCIOIL30BaThCA KOHCIICKTOM HeKHHﬁ, y‘le6HI/IKOM.
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IIpakTHYECKOE 3aHIATHE

H3yyeHue 3aKOHOB COXPAHEHHUSs] JHEPIr U H.

Heab: HAy4YUTh MPUMEHATH (GOPMYIIBI TP PEIICHUH 3a/1a4.

AJITOPUTM pelIeHus:

VY0eauThes, 4TO Ha TEJIO NEHCTBYIOT TOJIBKO KOHCEPBATUBHbBIE CHUIIBI.
BeiOpaTh cucreMy oTcuera, OTHOCUTEIBHO KOTOPOI OyIeT pacCMaTpUBAThHCS IBUKEHUE TEIL.
BriOpaTh HyneBo# ypoBeHb oTcueTa Ep.

ol

3aanaTL BHpa)KeHI/Ie JJIA HOJIHOI>'I 3Hepr1/11/1 CUCTCMBI UJIM TCJIa B HAYAJIBHOM U KOHCYHOM
COCTOAHUAX.
TexcT 3apanus

3ananme 1. Teno 6GpolieHO BEpTUKAIBHO BBEPX CO CKOPOCThIO 8,6 M/c. Ha kakoii BeicoTe ero
MOTEHIMAJIbHAsl U KUHETUYECKasi S3HEPrus CTaHYT OJUHAKOBBIMU?

3ananme 2. Msiu GpolieH ¢ BbICOTHI 12 METpOB Ha/l HOBEPXHOCTHIO 3eMii. CuuTast yaap mMs4a o
3eMJII0 a0COIIOTHO YIPYTUM, ONPEAEIUTS!

a) Kakoii OyneT MexaHuueckas SHEprus Ms4a B MOMEHT yJjiapa O 3eMJII0, €CIIM €ro Macca
500 r., a HauanmpHasE CKOPOCTh cocTaBisieT 12 m/c.

b) C xakol CKOpPOCTbIO HaJ10 OPOCUTH M4, YTOOBI OH MOANPBITHYJI Ha BbICOTY 14 MeTpoB.

3ananue 3. Teso maccoii 1 Kr magaeT ¢ BHICOTHI 2 METPOB Ha Teno maccoit 0,5 Kr, yKperjaeHHOTo
Ha TPY)XHHE, }KECTKOCTh KOoTopoi cocraBmsier 20 kH/m. Ompenenute MakcMMalabHOE CXKATHE
MPY>KUHBI, €CIIH yAap aOCOIIOTHO HEYNpyruil. Maccoil npyXuHbI IpeHeOpeyb.

YciaoBus BbINOJHEHUS 3a1aHUS:

1. Mecto (BperI) BBIIIOJIHCHUS 3aIaHUA: 3a/IaHUC BBIITOJHACTCA B AyJIUTOPHUH BO BPCMA
3aHATHA.

2. MakcumaibpHOe BPCMA BBIIIOJHCHUSA 3aJaHUA: 2 Jaca.

3. Bel MOXeTe BOCIOIL30BaThCA KOHCIIEKTOM HeKHHﬁ, y‘le6HI/IKOM.

PA3JIEJI 2. OcHOBBI MOJIeKY/ISIPHOM GU3UKH.

IIpakTHyeckoe 3aHaATHE PO ecCHOHATLHON HANIPABJIEHHOCTH

Anddy3us B :KU3HU pacTeHHH.

Hean: chopmupoBats moHsATHA: AUDDY3Hsi, MOKa3aTh TPodecCHOHANBHYIO 3HAYMMOCTh
(GU3MKY ISl CTIELAIMCTOB JIECHOTO XO3sCTBA.

OO0opyroBaHHe U MAaTepPUHAJIBI: TPE3CHTAIINS, MATEPUAJIbl U 000PYyIOBaHUE [T IPOBEICHUS
OTIBITOB.

Xoxa ypoka

1. AABsienue nuppyzun
13



1.1. [IpenogaBareib pu3HKH MPOBOAUT Oeceny co crygenTtamu: (Craiin 3)
1) nepeuyncinuTe OCHOBHBIE MOJIO0KEHUS MOJIEKYIISIPHO-KUHETUYECKON TEOPHUU;

2) KaKUMH KU3HEHHBIMH HaOJIOICHUSMU, ONIBITAMH MOKHO 00OCHOBATh OCHOBHBIE IOJI0KEHHUS
MKT?

1.2. llonsitue nud¢ys3un, rae npoucxoauT AMP@y3us, CKOPOCTH e MPOTEKAHUS.

[TpenonaBatens GU3NKK: OHUM M3 OCHOBHBIX JOKA3aTEIbCTB TOT'0, YTO BCE BEIECTBA COCTOAT
U3 aTOMOB, KOTOpBIE ABIKYTCS O€COPSIIOUHO, €CTh ABJICHUN MU y3un.

Huddysus — 370 sABIEHHE TPOHUKHOBEHHS MOJIEKYJ OJTHOTO BEIIECTBA MEXKY MOJIEKYIaMU
npyroro Bemectsa (Pucynok Ne 1)

Ecnu omrycTuTh B cTakaH ¢ KHIISITKOM HECKOJIBKO KYCOYKOB caxapa, TO IIOCTEIICHHO
KOHIIEHTpAIHs caxapa B pacTBOPE CTAaHET PaBHOMEPHOH, a 00bEM COJEPKUMOr0 B CTaKaHe
NPaKTUYECKU HE U3MEHUTCS, 3TO 00BSICHIAETCS IPOHUKHOBEHUEM MOJIEKYJI caxapa B pacTBOD H
HaoOopoT. (Cnaiig 4)

Pucynox Nel. SIBnenue nud dysun

1.3. leMoHcTpanus siBjieHust 1upPy3uu Ha MojIeJIn:
- B CTAKaHYMK HACBIIIATh HE JOBEPXY rOPOX;

- IOCBINIaTh CTAKAHYMK C TOPOXOM IIIIEHOM;

-CJIeTKa BCTPSAXHYTh

(Uerko BUIHO, KaK MPOHUKAIOT KPYMUHKHU MIICHA B TPOMEXKYTKUA MeX 1y ropomaamu) (Craiin
5)

1.4. lemonctpauus 1uddy3nu B razax: pacrnblIeHHE OCBEXKUTENS (€CIi 00yJarouics
IMOYYBCTBOBAJI 3aIlax, OH JOJDKEH BCTaTh. IlocTenenHo yepes3 napy MUHYT BCTaHYT BCE

o0yyaromnmecs)

BbIBOA: KHIKOCTb OCBEXUTENS IPEBPALLAETCA B I1ap, MOJIEKYJIBbI [Tapa HAXOAATCA B IBUKCHUH,
CKOPOCTb MOJIEKYJI 'a3a 3HAYUTEIIbHA, MEXIY MOJIEKYJIaMH BO3AyXa €CTh IIPOMEKYTKH,
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MOJICKYJIbI PACIBUIMTENS IPOHUKAIOT MEX/Yy MOJICKYJIAMU BO3/1yXa, IEPEMEIIHBAsICh APYT C
npyrom (Crnaiifz 6)

1.5. AemoncTpanus 1u¢g¢y3un B JKHIKOCTH U ee 3aBUCUMOCTH OT Temneparypsl (Cnaiig 7)
Oo0opynoBanme: 2 cTakaHa ¢ BOJOW Pa3HON TEMIIEPATYpHI, TANIETKA, IEPMAaHIaHAT KaJIUs
Xoa pa0oThi:

1.B cTakaH ¢ X0J0/1HOI BOOM € MOMOIIBIO MMUIETKN OMYCTUTh HECKOJIBKO KaIllellb epMaHranara
KaJIusl.

2.3aTeM B CTakaH C FOpSI‘ICfI BO)IOI>'I C IIOMOUIBIO IMMUIIETKH OITYCTUTH HECKOJIBKO KaIllCJIb
IepMaHraHaTa Kajaus.

3. Cnenath BBIBOJ O 3aBUCUMOCTH CKOPOCTHU JABUKEHUS MOJIEKYJ OT TEMIIEPATyphl )KUJKOCTH.
BeiBoa: Jluddysust HaGaroqaeTcs B )KUAKOCTSIX U YCKOPSIETCS C MOBBIIIEHUEM TEMIIEPATYPHbI
1.6. Inddy3uu B TBepaAbIX Teyax:

XO0poIIIo OYHINEHHBIC U TUIOTHO PUXKATBIC APYT K APYTY TUIACTHHBI U3 30JI0Ta U CBUHIIA 32 5
neT mupGYHAUPYIOT HA TIIYOUHY 1 MM

BeiBOABI:
- i dy3us TPOUCXOAUT BO BCEX BEIIECTBAX: T'a3ax, )KUJIKOCTIX U TBEPABIX TelaX;

-CKOpOCTh ipoTekanus aAud dy3uu 3aBUcUT OT poaa BemectBa (Vr > Vi > VT), T.K. CKOPOCTH
MOJIEKYJI BELECTB, HAXOJALIMECS B Pa3JIMUHBIX arPEraTHbIX COCTOSHUAX, Pa3IMYHBL.

- CKOPOCTh IpOoTeKaHus TU(H(y3UH 3aBUCUT OT TEMITEPATYyPhI

2./Iu¢¢y3us B pacTUTEJIbHOM MHUPeE

2.1. llonsaTHE AHATH3A H OCMOCA.

Hcxonst u3 TeMbl y4eOHOro 3aHATHS, YMECTHO IPUBECTU BbICKa3bIBAHUE BEIMKOTO PYCCKOTO
ecrectBoucnbitarens K. A.Tumupsasesa: « byaem jin Mbl TOBOPUTH O IUTAHUU KOPHS 32 CUET
BELIECTB, HAXOAIINXCS B I0YBE, Oy1€M JIM TOBOPUTH O BO3AYIIHOM IMUTAHUH JUCTHEB 33 CUET
aTMocgepbl WK TUTaHUU OJHOTO OPTraHa 3a CYET APYIroro, COCEAHEro, - Be3e 111 0ObSICHEHUs
MBI OyZieM npuberats K TeM ke npuduHam: 1udy3us»

JIeiCTBUTENBHO, B PACTUTEIBHOM MHUPE OYEHb BEJIMKA POIb AUPQY3HH.

B Mupe xxuBbix opranu3zMo Au¢y3us npossisieTcs B ABYX popmax - AMAIU3E U OCMOCE.
JAuann3om HazpiBaeTcs 1uQdy3us MOJIEKYI paCTBOPEHHOIO BEIIECTBA, a

0cMOCOM - T dy3Us pacTBOPUTEIIS Yepe3 MOIYITPOHUIIAEMYIO MEMOpaHy

OcHoBHYIO pOJb 1t AU Y3MOHHBIX TMPOIECCOB B JKMBBIX OpPraHU3MaxX HUrparoT MeMOpaHbI
KJIETOK, HaXOMSIIUXCS Ha TOBEPXHOCTH KJIETOK, KJIETOYHBIX SIIEp U BAKyoOJled W 00JaJaroImx

n30uparenbHON MpoHUIaeMocThio (PucyHok 2)
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2.2. CTpoeHue KJIETKH Pucynok 2.

CrpoeHnme pacTurTenbLHOM
KIeTKmM

1-Lnronnasma

2-Appo

3-MwuToxoHAapuu
4-Xrioponsactbl
5-XpomMomnmnactb!
6-Anmapam [Fonbmxn

8- FlmasmvaTyeckas
MevbpaHa

S-Bakyonu
10-KrnietouHasi obono4Yka

Bnepsrie ocmoc HaOmoman A. Home B 1748, omHako HCClieIOBaHHUE ITOTO SIBICHHS OBLIO

Ha4aTo CIIYCTA CTOJICTHUC

Pucynox 3. Ocmoc uepe3 moaynpoHuLaeMyro MeMOpaHy. YacTuIbl pacTBOpUTENs (CHHUE)
CIOCOOHBI ITepecekaTh MeMOpaHy, YaCTHIIbl pACTBOPEHHOIO BeLIECTBA (KpacHbIE) — HET

2.3. JleMoHCTpanusi 0CMOCA U JHATH3A

OobopynoBanme: cTakaH, BOJa, U3IOM.

Xoa onbITa: HACKIIIAEM B CTaKaH CyXOW M3IOM W HAJIMBaeM TyjAa BOAy. Uepe3 HEKOTOpoe BpeMs
M3I0M Ha0yXaeT U CTAHOBUTCS TJIaJKUM, a BOIa CTAHOBHUTCS CJIAJIKOM.

BriBOI:

1. Bo Bpemst HaOyxaHHsI H3FOMa ITPOUCXOIUT IIPOLECC OCMOCA, T.€. BOAA Yepe3 MOpbl MeMOpaHBbI
KJIETOK MTOCTYIAeT B IIUTOIJIa3MYy M BaKyOJIO C KIETOYHBIM COKOM, 00bEM KOTOPOI'0 BO3pacTaer.
BHyTpeHHee naBieHHE COKa Bakyole 4epe3 IMTOIIa3My IepefaeTcss Ha O0OJOYKY KIIETKH,
pacnmpasi ee Mojo0HO BO3AYXY B PE3NHOBOW IHMHE. DTO SBJICHUE HA3BIBACTCS OCMOTHYECKUM
JaBJeHHuEM (OCMOCOM)
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2. Bo Bpems mocTymjeHHs BOJbl B H3IOM, IPOUCXOAUT PACTBOPEHHME HAXOAALIMXCA B HEM
KOHIICHTPUPOBAHHBIX CaxapoB M MOJIEKYJbl PAaCTBOPEHHOro caxapa OynyTt Aud¢yHIAHpOBaThH
yepe3 MeMOpaHbl KIETOK B CTaKaH C BOJAOM, IIOKa MX KOHIIEHTpAalLUs HE CTaHET OAMHAKOBOM, a
BOJIa CIIAJKON. DTO SIBJIEHUE HA3bIBACTCA AUAIM30M, TO €CTh JU(PQy3us MOJIEKy] PaCTBOPEHHOIO
BEIlleCTBa

2.4. Ilpumepsl 1 Py3uu B :KUBOW MpUpoe.

CeromHst Ha KOHKPETHBIX MMPUMEPaX Mbl TO3HAKOMIIIUCEH C SBJICHUEM U Py3uH, KOTOpPhIE
paccMaTpHUBAIOTCS HE TOIHKO B OOTaHHMKE, HO U TIPH U3YUYCHUH TAKUX CIICIHATBHBIX TUCIUTLINH,
KaK IIOYBOBEJIEHUE, JCHIPOJIOT s, JIECOBEIEHUE, JIECOBOJCTBO U T.1I.

1. B MOYBEHHBIX BOAAX CO/EP)KATHCS B pACTBOPEHHOM BHJI€ IIPH HEOOIBIINX KOHIICH TPAITUSIX
MUHEpaJIbHBIE COJIM U HEKOTOPBIE OpraHNYeCKHe coeIMHEHNs. Boaa n3 mouBsl B pacTeHUs
HOMaaeT MyTeM O0CMOoca Yepe3 MeMOpaHbl KOPHEBBIX BOJOCKOB. T.K. KOHIIEHTpALUs BOABI B
MIOYBE BBIIIE, Y€M BHYTPH KOPHEBBIX BOJIOCKOB, TO MPOUCXOAUT TU(PPy3ust U3 30HBI C OOJIbIIEH
KOHIEHTpaluei B 30Hy ¢ MeHbllel. Kak ciencTsue, nocie norjiomeHu st BOJAbl B 3TUX KJIETKax
MOBBILIAETCS KOHLEHTPALUs1, BOSHUKAET KOPHEBOE JJaBJIeHNE, 00yCIIaBIMBAIOILEEe BOCX O LIUM
TOK COKa I10 KOPHSIM U CTEOJIIO.

Yci10BUSA BLINOJHEHUS 3aJaHUA:
1. Mecro (BpeMﬂ) BBIIIOJIHCHUA 3aAaHUA: 3aIaHHUEC BBIITOJIHACTCA B ayAUTOPUU BO BPEMs

3aHSTUSA.
2. MakcumanbHO€E BpeMs BBIIIOJHEHU 3a1aHus: 1 yac.
3. Bbl MOkeTe BOCHOJIb30BaTHCSl KOHCIIEKTOM JIEKIIUH, y4eOHUKOM.

IIpakTHYeCcKO€e 3aHSITHE

N3ydyeHnune razoBbIX 3aKOHOB.

Hean: M3Yy4NTb ra3oBbl€ 3aKOHbI, YMETb I/1306pa>KaTb nx Fpa(*)l/l‘-leCKI/l, Hay4nTbCA pellaTtb
3ajadyn no teme.

TexcT 3aganus

3ananue 1. [lan rpaduk-UUKI U3MEHEHHs COCTOSIHUS UealbHOro ra3a B koopaunatax V,T (P,
T). [IpeacTaBpTe 3TOT MpoOLIECC U OMUIIKUTE €ro Ha rpadukax B koopaunarax P, Vu P, T (V, T).

A) B) B)
YA s Py YA
2 N 3 3 2
A A
1 > 1 £ 4 \{
0 // T) 0 T’ o| ¥ ;
k >
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3aganue 2. ['a3 cxar uzorepmuyecku ot oobrema Vi=81 10 obwvema Vo=61. JlaBrneHue npu 3Tom
Bo3pocio Ha Ap=4klla. Kakum Ob110 HavaapbHOE JaBiieHUE P17

3ananue 3. Yemy paBeH 00beM OJHOTO MOJIS UICAIBLHOTO Ta3a MPH HOPMAaIIbHBIX yCIOBHIX?

3aganme 4. Bo CKOJIBbKO pa3 M3MEHUTCA JaBJIE€HUE OJIHOATOMHOIO ras3a B pe3yjbTaTe
YMEHBIIIEHHS ero oobeMa B 3 pasa U yBEIHUCHUS cpeHeld KHHETHYECKON YHEPTUU €r0 MOJIEKYI
B 2 paza?

Yci10BUSA BBINOJHEHNUS 3aaHUA:

1. Mecro (Bpems1) BBIIIOJIHEHUS 3a/laHUs: 3aJJaHUE BBIMOJHAETCS B ayIUTOPUU BO BpeMs
3aHATHSL.

2. MakcumanbHO€E BpeMs BBINOJHEHU 3a1aHus: 1 yac.

3. Bbl MOXeTe BOCII0JIb30BaThCs KOHCIIEKTOM JICKIIMH, yI€OHUKOM.

IIpakTHyeckoe 3aHATHE NPO(decCHOHAILHON HANIPABJIEHHOCTH
Pemenne 3anau: « Onpenenenne KILJI ».

Heab: HayuyuThCS TPUMEHATH GOPMYIIBI IPU PELICHUH 3a/1a4.

1 Onpenenure KIIJ] aBuraresns Tpakropa, KOTOpOMY sl BBIIIOJIHEHUS paboThl 15 Mk
MOTpe0OBaIOCh U3PACXOA0BATh 1,2 KT TOIUIMBA C YAEIbHOM TerIoTon cropanus 42 MJx/kr.
2 KakoB KIIJI TermioBoro aABuraTes, KOTOPbId COBEPIIMII Tosie3HY 0 padoty 70 kJIk, ecinu npu
ITOJIHOM CrOpaHUU TOILIMBA BhIAeHIach Obl 3Heprus 200 kJHx?

3 Ompenenure KII/] nBurarens TpakTopa, KOTOpOMY AJis BeIoMHEHHs paboThl 18,9 M/Ix
norpedoBanock 1,5 kr Torumsa ¢ g = 42 MIx?

4 CpaBHHUTE BHYTPEHHIOIO SHEPIUI0 aproHa M reiaus Ipu OJUHAKOBBIX TemmepaTtypax. Maccel
ra3oB paBHBI MEX1Y COOOH.

5 Ha ckonpko yBeaMuMiach BHYTPEHHsIS SHEprus | KT BOJIbI IPU HarpeBaHUU ee Ha 2 rpajyca
Henbcus?

6 [Iuratens MomHOCTHIO 10kBT moTpebisier B wac o0bem OeH3uHa paBHBIHA 3 1. Onpenenure
KII[ nurarensa?

7 TennoBoii nBUTaTENb MOJy4aeT oT HarpeBaTesns 3a 1 ¢ 7200 k/[>k TenaoTel U OTaaeT
xonoauiabHUKY 5600 x/[x. Kakos KII/] TenyoBoro npuratens?

Yci10BHUS BbINIOJHEHUS 32/IaHUA:

1. Mecto (Bpems1) BBIIIOJIHEHUS 3alaHUs: 3aJJaHUE BBIIOJIHACTCS B ayIUTOPUU BO BpeMs
3aHSTUS.

2. MakcuManbHOE BpeMsl BBITTOJIHEHUS 3alaHus: 2 Jaca.

3. Bbl MOXeTe BOCHOJIb30BaTHCSI KOHCIIEKTOM JIEKIIUH, y4eOHUKOM.

IIpakTHyeckoe 3aHATHE MPO(hecCHOHATBLHONM HANTPABJIEHHOCTH

Kanunansipablie siBjieHUs B IpUpoje.

Ileab — BBISIBUTH KAaKYIO POJIb HTPAOT KAIMMISIPHBIC SIBJICHUS B IPUPOJIC U TEXHUKE.
KuakocTh - arperaTHoe COCTOSIHHE BEIeCTBA, 3aHUMAIOIIEE MTPOMEXYTOYHOE TIOJI0KEHHE
MEXIy ero TBEPABIM M ra3000pa3HbIM cocTossHUAMU. Camasi pacmpocTpaHEHHAs KHUAKOCTh Ha
3emie - Boma. E€ TBEpmoe cocTosiHUe - 1€, a ra3000pa3Hoe - map. 1.
PaccrosiHne MeXAay MOJIEKyJIaMH MEHbBIIE pajnyca MOJEKyJsipHOro jaeictBus. OHU 00JaaroT
Oomprield  cBOOO/ONM, YeM MOJEKYJIbl TBEPAOTO BEIIECTBA, XOTS IOJHOCTHIO CBOOOTHO
nepeMenaTbCss He MOryT. MeXay MOJICKYJIaMH CYIIECTBYCT OJIMKHHH IOPSIOK. 2.
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Moutekyiibl KOJIEGIIOTCS OKOJIO MOJIOKEHUS PABHOBECHS O4eHb KopoTkoe Bpems(10710 — 10712 ¢),
3aTeM MOJIEKYJa IIEPEXOJUT B HOBOE COCTOSIHUE PAaBHOBECHS. 3.
Bcenenctrue nedcTBUS MOJEKYISPHBIX CHUJI B JKMAKOCTH BO3HHMKA€T MOJEKYJISIPHOE JIaBJIICHHE
(1100 MIIa)

OcHOBHOE (HU3UUECKOE CBOMCTBO XUAKOCTH - meKyuecms. Korga K IKHIKOCTH
IIPUKJIAJBIBACTCS BHEIIHSAS CHJIA, B HEMl BO3HUKAET MOTOK YacCTWIL, HANpPaBIE€HUE KOTOPOIro
COBIIAJACT C HAIPaBJICHUEM 3TOW CHUJbl. HaKIIOHMB 4YallHUK C BOAOW, MBIl YBHUJIHMM, KaK BOJA
MOTEUET U3 €ro HOCHKA BHU3 MOJ JACHCTBHEM CHJIBI TSDKECTH. TOYHO TaK K€ BBITEKAeT BOJA U3
JIEWKH, KOTia MbI ITOJIMBaeM pacTeHus B cany. [lonoOHoe sBiieHue Mbl HAbJt0/1aeM B BOJOMAAX.

BcenenctBue TekydecTu )KUIKOCTh CIIOCOOHA MEHATH (OopMYy 3a Majioe BpeMs 1o/ IEHCTBUEM
Jake HeOOoIbIION cuibl. Bee xKuaKocTH MOryT JIUThCS CTPYEN, pa3OpbI3ruBaThes Kanasamu. Mx
JETKO TEpEeauTh W3 OJHOro cocyna B aApyroil. Ilpu stoM oHM He coxpamsaiom ¢opmy, a
MPUHUMAIOT GOPMY TOTO COCY/a, B KOTOPOM HaXOAATCSA. DTO CBOMCTBO KUIKOCTH HCIOJB3YIOT,
HarpuMmep, IpH JUThE METAUINYECKUX JeTaliel. PacraBieHHbI )KUIKUI MeTalla pa3auBaloT B
¢dopmbl  onpenenéHHod KkoHpurypauuu. OcTbiBasi, OH IpeBpaliaercss B TBEPAOE Telo,
COXpaHsoIlee 3Ty KOHPUTypaLtIo.

TekydecTb yBEIMUYMBAETCS C POCTOM TEMIEPATyphbl >KMJIKOCTH U YMEHbLIAeTCsd MpHU €€
CHIJKEHUHU. DTO OOBSCHSETCS TEM, YTO C IOBBIIIEHUEM TEMIIEpaTyphbl PACCTOSHUE MEXAY
YacCTULAMU >KUJKOCTH TAaKXK€ YBEJIMUMBAECTCSA, U OHU CTAHOBATCS OOsiee MOJABMIKHBIMH. 3aBUCHUT
TEKy4eCTb M OT CTPYKTyphbl MoJieKyd. UeM cioxkHee ux (popma, TeM MeHbIIEH TEeKy4ecTblo
00J1a1aeT )KUIKOCTb.

PaznuuHble KMIKOCTH HMEIOT Pa3HYK TeKydyecTb. Tak, Boga U3 OyTBUIKM BBITEKAET
ObICTpee, YeM pacTUTeNbHOE Maciio. Mén u3 cTakaHa BbUIMBAETCS MeAJIEHHee, yeM MoJioko. Ha
9TU KUJAKOCTU JEWCTBYIOT OJMHAKOBBIE CHJbI TSDKECTH. Tak IModyeMy K€ HX TeKy4ecTh
otnuyatorca? Beé memo B TOM, 94TO OHU 00JaAat0OT Pa3InyHON 6A3K0Cmblo. UeM BhIIIE BS3KOCTh
KHUJIKOCTH, TEM MEHbIIIE €€ TEKYUECTb.

UYro xe Takoe BA3KOCTb, U KakoBa €€ mpupoja? BsA3KOCTb TakkKe Ha3bIBAIOT GHYMPEHHUM
mpenuem. ITO CIIOCOOHOCTh KHJIKOCTH COMPOTHUBIATHCS MEPEMELICHUIO PA3JIMYHBIX CIOEB
XKUJKOCTH OTHOCUTEIBHO JApYyr Japyra. Mosekynbl, HaxoAsflMecs B OJHOM U3 CIOEB M
CTaJIKUBAIOIIMECSd MEXIy c000i BO BpeMsl TEMJIOBOIO JIBMIKEHHUS, CTAJKHUBAIOTCA €Il U ¢
MOJIEKYJIaMH COCEHUX CJIOEB. BO3ZHUKAIOT CHIIbl, TOpMO3sIMe UX JBUK eHue. OHU HalpaBJIeHbI
B CTOPOHY, IIPOTUBOMOJIOKHYIO IBUKEHUIO PACCMAaTPUBAEMOTO CIIOS.

Bs3kocTh - BaXkKHas XapaKTEpPUCTUKA KUAKOCTEW. EE yduMTBIBAIOT B pa3iM4HBIX
TEXHOJIOTMYECKUX Ipolieccax, HallpuMep, KOrjaa 1o TpyoonpoBogaM HEOOXOAUMO MepeKaunBaTh
KUIKOCTb.

PaccrosiHue mMexay MoJieKyJaMu BHYTPHU JKUJIKOCTU O4eHb Mano. OHO MEHbIE pa3MepoB
caMux MoJjekyJa. [lo3TomMy JKMIKOCT O4Y€Hb TpPYIHO CXaTb MexaHuuecku. /Jaenenue,
npPOU3B00UMOE HA HCUOKOCHIb, 3AKIIUEHHYIO 6 cocyd, nepeoaemcs 6 J00yi0 mouKy 0e3
usmeHeHuil 60 ecex Hanpaenenusax. Tax dopmymupyercs 3akon Ilackana. Ha »stoi
0COOEGHHOCTH JKUIKOCTEH OCHOBaHa paboTa TOPMO3HBIX CHUCTEM, THIPABIUYECKUX MPECCOB U
JOPYTUX TUAPABINYECKUX YCTPONCTB.

Kuakocts coxpaHsieT ¢BOM 00bEM, €Ciid HE U3MEHSIOTCS BHEIIHUE YCIIOBUS (JIaBJEHUE,
temnepatypa). Ho mpu HarpeBaHum OO0BEM KUIKOCTH YBEIUUYMBACTCSA, a MPU OXJIAKICHUU
yMeHblaercs. Brpouem, 3/1ech €cTh UCKItOUeHUE. [Ipy HOpMAJIIbHOM JaBJIEHUU U MOBBIIIEHUU
temmepaTypsl oT 0 10 4° 00bEM BOJIbI HE YBEITMIUBAETCS, & YMECHBIIIACTCS.

JKuakocTd  MOTyT — pacTBOPSATBCS JIpyr B Jpyre. 3Ta HX CIOCOOHOCTH
Ha3bIBACTCA cMeumueaemocmypiro. ECm OMECTUTh B OJMH COCYJl JIBE€ CMELINBAEMBbIE )KUIAKOCTH,
TO B pe3yJIbTaTe TEIIOBOTO ABMKCHUS HX MOJIEKYIBI IOCTENEHHO OYIyT MEPEeXOauTh depes3
rpanuny paszaena. B pesynbraTe mpou3oiaér cmemmBaHue. Ho He Bce KUIKOCTH MOTY
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cMmemMBatbcsa. Hanpumep, BoJa U pacTUTENbHOE MAcjao HE CMEIIMBAIOTCS HUKOrAa. A BOAYy U
CIIUPT CMELIATh OYEHb JIETKO.

OpnHako, B HallleM HCCIEI0BaHUU MbI 0o0Jiee TOJPOOHO U3yYUM TaKUE CBOWCTBA JKUJKOCTH
KaKk  TOBEPXHOCTHOE  HATsI)KeHWe, aAre3u0 (CMaYyuBaHMe ¥  HecMa4dHBaHue),
KANWLISPHOCTb.

2 KanuajasipHocTb
KanunnspHele SBIEHUS, COBOKYNHOCTb SIBJIEHUH, OOYCJIOBJIEHHBIX IOBEPXHOCTHBIM
HaTSHDKEHUEM Ha TpaHUIle pa3jiesa HECMEIINBAIOIIUXCs cpel (B CUCTEMAX JKHAKOCTh - KUIKOCTb,
KUIKOCTh - ra3 WIA Map) NP HAIWYUUW HCKPUBJICHHS MOBEPXHOCTH. YacTHBIM ciydaii
ITOBEPXHOCTHBIX SBJICHU.

N3yunB moapoOHO CHIIBI, JIEKAIIMX B OCHOBE KANMJUIAPHBIX SBICHUH, CTOUT MEpEeUTH
HEMOCPeCTBEHHO K KamwuisipaM. Tak, ONBITHBIM NYTEM MOXHO TpOHAOII0NATh, YTO
CMauuBaroIas XUAKOCTh (HallpUMep, Bojla B CTEKIISIHHOW TPYOKe) MOJHUMAETCS M0 KamuuIsIpy.
[Ipu sTOM, yeM MeHbIIE paauyc Kamwuisipa, TeM Ha OONBIIYI0O BBICOTY MOAHMMAETCS B HEW
xunkoctsb. (Caaiix 6) )Kuakocts, He CMayuBaloOIlas CTEHKH Kamwuisipa (Hampumep, pTyTh C
CTEKJIIHHOHM TpyOKe), OIyCKaeTCsl HUKE YPOBHS JKUJIKOCTH B IIMPOKOM cocyje. Tak mouemy xe
CMauMBaoIas )KMJIKOCTh IIOJHUMAETCS 10 KaWLISIPY, @ HECMayMBaloLiasi Onyckaercs?

He TpynHO 3amMeTHTB, YTO HENOCPEICTBEHHO y CTEHOK COCYAA IOBEPXHOCTH KUIAKOCTH
HECKOJIbKO MCKpUBIEHA. Eciau MOeKybl RKUIAKOCTH, COIPUKACAIOLIMECS CO CTEHKOW cocyaa,
B3aMMOJICHCTBYIOT C MOJIEKyJaMH TBEPAOTO Tella CHUIIbHEE, YeM MEeXay co0oil, B 3TOM ciydae
KUJKOCTh CTPEMHUTCS YBEIUYUTH IJIOIAIb COIIPUKOCHOBEH U c TBEPABIM
TEJIOM (CMaYMBaKOIIASA KUAKOCTB). [Ipy 3TOM NOBEPXHOCTH KUAKOCTH H3ruOaercs BHU3 U
rOBOPAT, YTO OHA CMA4MBAeT CTEHKH COCyJa, B KOTOPOM HaxoauTcs. Ecim ke MOJeKyJbl
KHUJKOCTH B3aUMOJEHUCTBYIOT MEXKIY COOOH CHIIbHEE, YEM C MOJIEKYJIaMH CTEHOK COCynaa, TO
KUIKOCTb CTPEMHUTCS COKpPATUTh IUJIOIIAJb COINPUKOCHOBEHUSI C TBEPIABIM TeEJIOM, €&
MMOBEPXHOCTh HMCKPHUBISETCA BBEpX. B 3TOM ciyyae TOBOpSIT O HECMAauMBAHUU KUAKOCTBHIO
CTEHOK COCyAa.

B y3kux TpyOoukax, JuamMeTp KOTOPBIX COCTaBISIET JOJIM MUJUTUMETpPA, UCKPUBIEHHbBIE
Kpasl )KUJKOCTH OXBAaThIBAIOT BECh [IOBEPXHOCTHBIN CIJIOM, U BCSA MMOBEPXHOCTH )KMJIKOCTU B TAKUX
TpyOOUYKax MMeeT BHJI, HAIIOMUHAIOUIUH mosycdepy. DTO Tak Ha3biBaeMblil MeHUCK. OH MOXET
OBITh BOTHYTBIM, YTO HAOJIOJAeTCs B CIydae CMAaUMBAHMA, U BBIIYKIBIM IPU HECMAdHWBaHUU.
Panuyc KpuBU3HBI TOBEPXHOCTH JKUJIKOCTH IIPH 3TOM TOTO K€ MOpsAKa, YTO U paguyc TPyOKH.
SIBneHMS CMadMBaHUSA M HECMA4MBaHHs B JAHHOM CIydae TAKXKE XapaKTEPU3yeTCs KPAacBbIM
yriaoM 6 Mexay CMOYEHHOW MOBEPXHOCTHIO KAaMWJUIIPHONM TPYOKHM M MEHHUCKOM B TOYKaX HX
COIIPUKOCHOBEHHSI.

[Tox BOrHYTHIM MEHHMCKOM CMAa4MBaIOIIEH XKUJIKOCTH JaBJICHHE MEHbILE, YEM MOJI JIOCKOU
MOBEPXHOCTHIO. [103TOMY KMIKOCTh B y3KOH TpyOkKe (Kanmujuigpe) MOAHMMAETcs 10 TeX Iop,
IIOKa THAPOCTATUYECKOE NABJIICHHE MOJHATOM B KalWULIPE JKUJIKOCTU HA YPOBHE IIJIOCKOU
IIOBEPXHOCTH HE CKOMIICHCHPYET pa3HOCTb JaBiieHWW. [log  BBIIYKIBIM — MEHHCKOM
HECMAauMBaroIIei )KUIKOCTH JaBlieHHe Ooblile, 4eM MO/ MII0CKO MOBEPXHOCTHIO, M 3TO BEAET K
OIyCKaHHMI0 HECMAYMBaIOIIEH KUJKOCTH.

JOkcnepumeHT Nel «IloaTBepikaeHHe CyHIECTBOBAHHMS SIBJEHHMH CMAYUBAHUSI U He
CMAYHMBAHHUA. ».

OO6opynoBanme: CTCKJIsSIHHAS IJIACTUHKA, BAaTKa, OJEKOJOH, YHCTBIM JHUCT Oenod Oymarw,
CT€apHH, IUIETKA, CTAKaH BOJBIL.

IHopsinok BbINOJIHEHUS PA0OTHI:

1) Xopo1110 BBIMBLIH IJIACTUHY MBLIOM U TEMJION BOIOM.

2) Korpga oHa BbICOXJIa, MBI IPOTEPIIU OJJHY CTOPOHY BaTKOW, CMOYEHHOU B OJIEKOJIOHE.

3) IloTom B3siIM KycOY €K TJIa KON Oesoi OymMaru U HaKamajad Ha HErO CTEApHH CO CBEYH, YTOOBI
Ha HEM IIOJIy4WIachb pOBHAs IUIOCKas CTEAPUHOBAsl IUIACTHMHKA pPAa3MEpOM C JIOHBIIIKO
crakaHa. [lonoxuam psaom CTeapuHOBYIO U CTEKJISIHHYIO TUIACTUHKH.
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4) KanHynu W3 NUNETKHM HAa KaXXIyH U3 HUX [0 MaJeHbKOH Karuie Boabl. Ha creapuHoBOi
IUTACTUHKE MOJIyYUJIOCh HOJIyIIAapHe JUaMETPOM MPUMEPHO 3 MUJUIMMETpPA, @ Ha CTEKJISTHHOU
IJTACTUHKE KaIljIsl pacTeKIach.

5) Ilociae »TOro Mbl B3sUIM CTEKISHHYIO IUIACTUHKY W HakjaoHWiau ee. Kamns yxe u Tak
pacTekiach, a Terepb OHa MOTEKJa Jaybllie, YTO CBUAECTEILCTBYET O TOM YTO MOJIEKYJIbl BOJIbI
OXOTHEE MPUTATHUBAIOTCA K CTEKIy, ueM Jpyr K Apyry. [IpoucxoauT mpomecc cMauMBAHUSA.
Hpyras ’xe Karuisi KaTajach IO CT€ApUHY MPU HAKIOHAX IUJIACTUHKH B pa3Hble CTOPOHBI.
VYaepxaTbcst Ha CTeapuHE BOJa HE MOIJIa. DTO HArJSIIHO MOKAa3bIBAET, YTO BOJA CTEApUH He
CMAa4yuBAaeT, MOJIEKYJIbl BOJbl MPUTITUBAIOTCA APYr K APYry CHIBHEE, YeM K MOJIeKyJaM
cTeapuHa.

IxcnepumeHT Ne2. «IloaTBepikIeHne CyleCTBOBAHUS KAMMIISIPHBIX SIBJEHUIT».
OO6opyaoBaHue: cTakaH C BOJOM, X/0 TpsMOYKa.

ITopsinok BbINOJIHEHHST PA0OTHI:

MBI B35UTM UM CTYIO TPANOYKY M OIYCTUJIM OJUH €€ KOHEL B CTaKaH C BOJOW, a Jpyron

CBECUJIM HapyXy uepe3 Kpail crakaHa. Bopa Hauvana mnogHuMatbcs IO IOpaM  TKaHW,
aQHAJIOTMYHBIM KaNMJUIPHBIM TpyOKaMm, M IOCTENEHHO IPONUTHIBATH BCIO TpsANouky. Yepes
HEKOTOpPOE BpeMsl HM30BITOK BOJABI Hayajl KamaTh C BHCSILEro KoHUa Tpsmnouku. [Tonuarue
KHUJKOCTH IO TPAMOYKE MPOUCXOJUT TOIJA, KOIJAa CUJIbI NPHUTSKEHUSI MOJIEKYJ KUIKOCTH
APYr K APYry MeHbIIe CHJI MX NPUTSIZKEHHs K MOJIEKYJ1aM TBepaoro reaa. B stom ciyuae
TOBOPST, YTO JKUJIKOCTh CMauMBAET TBEPJIOE TEJIO.

1.5 Poanb MOBEPXHOCTHOI' 0 HATHKCHHUSA *KUIKOCTH 1 KAIIMJIJIAPHBIX SIBJICHUM
B IIPHPOJIEC U TEXHUKE

[TonsTtue noBepxHocTHOro HaTsLKeHUs BriepBbie BBen S1. Cernep (1752). B 1-it monosune 19
B. Ha OCHOBE MPEJCTABJICHUS O TMOBEPXHOCTHOM HATHKEHUHM ObLIa pa3BUTAa MaTeMaTHYeCKas
teopus KanwusipHeix siBneHuit (I1. Jlammac, C. Ilyaccon, K. I'ayce, A.}O. laBunos). Bo 2-i
nonouHe 19 B. JIxx. ['u60c pa3Bui TepMOANHAMUYECKYIO TEOPHIO MIOBEPXHOCTHBIX SIBIICHUH, B
KOTOpPOM pelIalollyl0 pojb UIrpaeT IOBEPXHOCTHOEe HaTsbkeHHe. Cpenu  COBpPEeMEHHBIX
aKTyaJIbHBIX MpOOJeM - pa3BUTHE MOJIEKYJSIPHOM TEOpUU MOBEPXHOCTHOTO HATSHKEHUS
Pa3IMYHBIX KHUAKOCTEH, BKIIIOUasi pacijaBieHHble MeTaulbl. CHJIbl MOBEPXHOCTHOT O HATSKEHUS
U KalWUISIPHBIX SIBIICHUH WIpaloT CYIIECTBEHHYIO pOJIb B SIBICHUSAX IIPUPOABI, OWOIIOTHH,
MEIUIMHE, B PA3JIMYHBIX COBPEMEHHBIX TEXHOJOTHSX, MONUTrpaduu, TEXHHUKE, B (HU3UOIOTHH
HalIEro opraHu3Ma.

OrpoMHa poJib KalMJUIAPHBIX SIBJIEHUN B OMOJIOIMH, TaK KaK OOJIbIIMHCTBO PACTUTEIbHBIX U
KUBOTHBIX TKaHEH MPOHU3aHO TPOMAJHBIM YUCIOM KanwuisipoB. CTBOJIBI J€pPEBHEB, BETBU
pacTeHuil MPOHU3aHbI OIPOMHBIM YU CIOM KalUJUISIPHBIX TPYOOYEK, IO KOTOPHIM MUTATENIbHBIE
BEUIECTBA IOJHHUMAIOTCS JO CaMbIX BepXHUX JHUcTOoukoB. KopHeBas cucrema pacTeHUi
OKaHYMBAETCS TOHYAHIIMMU HUTIMU — Kanuuigpamu. M cama mousa, sIBJSIIOLIAsICSl HCTOYHUKOM
MUTaHUS JJIs1 KOPHSL, MOXKET OBITh IpEe/ICTaB/IeHa KaK COBOKYIHOCTh KalMJUISIPHBIX TpyOOUeK, 1o
KOTOpBIM, B 3aBUCUMOCTH OT €€ CTPYKTypbl U 00paboOTKu, ObICTpee WJIM MENJIeHHEE,
NOJIHUMAETCS K MOBEPXHOCTH BOJA C PAacTBOPEHHBIMM B HEW BellecTBaMH. BricoTa moabema
XKUJKOCTH B KalWJULIpe TeM Oosibllie, YeM MEHbLIe ero auametp. s coxpaHeHus: Biard B
MoYBe, HEOOXOAMMO MOUYBY MEPEKANbIBATh, YTOOBI 3aKPbITh KAIWILISPHI; JJI OCYIICHHS MTOYBBI
€€ He0OX0UMO yTpaMOOBBIBATh.

Hekotopsie )kxUBOTHBIE, OOUTAIOIINE B BOJE, HO HE UMEIOLIHE ka0ep, MOBEIINBAIOTCA CHU3Y K
MOBEPXHOCTHOW TUIEHKE BOJBI C MOMOUIbI0 HE CMAaYMBAIOLIMXCS MIETHHOK, OKPYKAIOIIUX HX
OpraHbl JAbIXaHUs. OJTUM TOPUEMOM “NONB3YIOTCS JHMYUHKKA KOMapoB (B TOM 4YHUCIE U
MaJIIPUMHBIX).

Ileppss ¥ mMyX BOJOIJIABAIONIIMX ITHI[ BCErjJa OOMJIBHO CMa3aHbl XKMPOBBIMH BBIJCICHUSIMU
0COOBIX KeNé3, YTO OOBICHSIET UX HEMPOMOKaeMOCTh. TOJCTHIN cioil BO3AyXa, 3aKIHOUEHHBIN
MEX]ly epbsIMU YTKH U HE BBITECHSEMBIA OTTYJ]a BOAOH, HE TOJIBKO 3aLUIIAET YTKY OT MOTEpU

21




TeIlJla, HO ¥ Ype3BbIUaiiHO YBEIMUMBAET 3alac MJIaBy4ecTH, AeHCTBYs NOJ00HO cracaTeIbHOMY
HoACY.

BockooOpa3Hblii HANET Ha JIMCThAX MPEMSITCTBYET 3aJIMBAHUIO TaK Ha3bIBAEMBIX YCTBHUI], KOTOPOE
MOrJI0 Obl NPUBECTH K HApPYIIEHHUIO MPaBUIBHOIO JbIXaHUs pacreHuil. Hammuumem Ttoro ke
BOCKOBOT'0 HaJI€Ta 00BsACHSAETCS BOJOHEIPOHUIIAEMOCTh COJIOMEHHOM KPOBJIH, CTOTa CEHa.

1.5.2 TloBepXHOCTHOE HATSI’)KEHUE M KANMJLJISIPHbIE SIBJIEHUSI B TEXHUKE

CaMpblii pacrpocTpaHEHHBIH MpPUMEP KaMUJUIAPHOTO SBJICHHUS — DTO MPHHIMI PaOOTHI
OOBIKHOBEHHOT'O TMOJIOTEHIIa WK OyMakHoU canderku. Boma ¢ pyk yXoauT Ha MOJOTEHIE WM
OyMakHyIO caleTKy 3a cueT MOoAbEeMa KUIKOCTH MO TOHKUM BOJIOKHAM, U3 KOTOPBIX OHU
cocTosT. BTopoii mpumep — 3TO ropeHue cBedykd. TOMIMBO MOCTyNMaeT Mo (GUTUIIO 3a cHeT
JBUKEHUS IO BOJIOKHAM (PUTHUIISI, KaK 11O KalMJUIPHBIM TPYOKaM.

be3 moBepXHOCTHOrO HATSIKCHHS W KAMWUIIPHBIX SBICHHA MBI HE MOTJH OBl THCAThH
yepHusiaMd. OObIYHas pyyka He 3aueprHysa Obl YepHUIT U3 YEPHUJIBLHUIBI, a aBTOMaTHYeCKas
cpa3y e MmocTaBmiia Obl OOJBIIYIO KIISIKCY, OMOPOXKHUB BeCh CBOH pe3epByap. Henb3s Obuio OBl
HaMBUIUTh PYKH: IIEHa He oOpa3zoBanach Obl. VI3BeCTHO, UTO MBLUIbHAS BOAA OCOOEHHO JIETKO JAaeT
TOHKHE TIJICHKH, XOTS K03(p(PULIMEHT MOBEPXHOCTHOTO HATSKEHHUSI MBUIbHON BOJABI 3HAUUTEIHHO
MeHbIIe KO3 PHUIMEeHTa MOBEPXHOCTHOI'O HATSKEHUST YHUCTOM BOJIBI. TO OOBSICHAETCS OO0JIBIION
BSI3KOCTBIO MBUIBHOM BOXBI, OJlaromaps 4eMy OHA CTEKaeT NOJ BIHMSHHEM CHIIBI TSHKECTH
ME/IJIeHHEee, YeM YHcTas BOAA M IO3TOMY JIerue YJEp)KUBAaeTCsd MEXAY IHOBEPXHOCTHBIMU
crnosimu. [Toctpananu 661 BaskHbIe QYHKIIMU HAILIETO OpraHu3Ma.

[IposiBieHus: CUJI MOBEPXHOCTHOTO HATSDKEHHUS CTOJIb MHOTOOOpPas3HBI, UTO Jaxe
HEPEUYHCIUTh UX BCE HET BO3MOKHOCTH.

B menuuuHe u3MepsIoT JUHAMHYECKOE U PaBHOBECHOE IMOBEPXHOCTHOE HATSHKEHUE
CHIBOPOTKH BEHO3HOM KPOBM, MO KOTOPBIM MOMKHO JHarHOCTUPOBaTh 3a00JieBaHHE U BECTU
KOHTPOJIb HaJl MPOBOJUMBIM JIEYEHHEM. YCTAHOBJICHO, YTO BOAA C HU3KHUM IOBEPXHOCTHBIM
HaTsDKeHWeM Ouonormdecku Oonee goctynmHa. OHa Jierde BCTyNMaeT B MOJICKYJISPHBIC
B3aMMOJICUCTBHS, TOrJa KIETKaM He Haao OyAeT TpaTuTb OHHEPrui0 Ha MPeofoJieHue
MMOBEPXHOCTHOT O HATSHKEHUSI.

HenpepsiBHO pacTyT 00BEMBI MeYaTH Ha MOJIMMEPHBIX MIEHKAX Onaromapss OypHOMY
Pa3BUTUIO YIMAKOBOYHOM MHJIyCTPUH, BBICOKOMY CHpOCY Ha MOTPEOMTENbCKHE TOBaphl B
Kpaco4yHOW TMOJIMMEpPHON YyrakoBke. BakHoe ycioBHE TI'paMOTHOTO BHEIPEHHUS MOJO0OHBIX
TEXHOJIOTUH — TOYHOE ONPEEIIEHNE YCIOBUM UX MPUMEHEHUSI B IOJUTpaUUECKUX MPOL eccax.
B momurpadum o6paboTka IMmiacTuka nepe] Mmedarblo HeoOXoauMa I TOro, YTOOBI Kpacka
noxuiack Ha matepuan. [IpuuymHa 3akimroyaeTcss B MOBEPXHOCTHOM HATSDKEHHWH MarTepualna.
Pe3ynbTat onpenensercs TeM, Kak )KUAKOCTb CMAaYMBAET MOBEPXHOCTD U3/IEIIHSL.

CMmavMBaHUE CYUTACTCS ONTUMAIIBHBIM, KOT/Ia KAILJIsl )KUKOCTH OCTAETCS TaM XKe, I/ie OHa Oblia
HaHeceHa. B  Jpyrux ciy4asx OKUAKOCTh MOXKET CKaThIBaThCs B Karumo, J0o,
HaobopoT, pactekaTbcs. Ob0a ciaydas B paBHOM CTEMEHM NPUBOMAT K OTPUIATEIHHBIM
pe3ysibTaTaM BO BpeMs IepeHoca Kpacku. B OymMa)kHOH NpPOMBIIUIEHHOCTH HPUXOAUTCS
YUUTBIBaTh KallWJUIAPHOCTb IPU M3TOTOBJIEHUHU Pa3IMYHBIX copToB Oymaru. Hampumep, npu
W3rOTOBJICHUU MHCYEW OyMmMaru ee MPOMUTHIBAIOT CICIUAIBLHBIM COCTABOM, 3aKyMOPUBAIOIIMM
Kanwuisipel. B OBITY KamwLIApHBIC SIBJCHHUS MCIOJIB3YIOT B (UTHIAX, B IPOMOKATEIbHOM
OyMmare, B IEpbsIX JUIsl IOJAYH YCPHUII.

bonrpimoe 3Hauenue KalmuJJIAPHBIC ABJICHUSA HWMCIOT B CTPOUTCIIBHOM ICJIC.
KaHI/IJ'IJ'ISIpHI)IC SABJICHUSA pacCMaTpuBarOTCA B y‘I€6HI/IKaX CTPOUTCIIBHBIX MAaTCpHaJIOB — KakK
KanmWUIIPHOE BCAChIBAHWE, T. €. MOABEM JKUAKOCTH (BOABI) MO KamMUIApaM MaTepHaa.
HpI/IBOI[I/ITCH KJIaCCUYECKOC IMPOABJICHUC KAIMUIIIIAPHOIO BCACBIBAHUA — HOI[’béM BOJbI U3 I'PYHTA
110 (byHIIaMeHTy U CTCHaM, Y€MYy IOOJDKHA MNPCOATCTBOBATH BCPTUKAJIbHAA W TOPU3OHTAJIbHAA

TUIPOUBOJISIIIHSL.
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CMauuBaHue — epBasi CTaius B3aUMOICHCTBHS JIFOOOT O CTPOUTENLHOTO MaTepuaa, mpexae
BCErO, C BOJOH, TJIABHOM >XUAKOCTbIO, C KOTOPOM KOHTAKTUPYET MaTephal B Ipolecce
JKCILTyaTaluu.

[TopucTeie cTpoUTENIbHBIC MATEPHANIBI, TaKHE KaK JIETKUWA OETOH, CTEHOBOW KHUPIIHY,
pacTBOp, JE€pEeBO M MHOI'ME YTEIUIMTENH, BCAachlBAlOT BOAY. OJTO MOXET MPUBECTU K
CTPOUTEIbHBIM IMOBPEXICHHUSIM BCIIEICTBUE YBJIAXKHEHUSI CTPOUTENIbHBIX KOHCTPYKLHUH, Kak,
HapUMEDP, Pa3pyLICHUs BCIEACTBUE 3aMEp3aHUs, K KOPPO3UM M OTKAJBIBAHUIO IUTYKATYpPKH,
Kpacku ¥ 000€B, K 00pa30BaHUIO TUIECEHU W TPHUOKOBBIX MOPAKEHUM, a TAKKE K YMEHBIICHUIO
TEMJION30JSIIHUH U K YXYIIIEHUIO BHYTPEHHEN Cpe/ibl B HOMEUICHUSIX.

[TorTomy, Oonee monaroBeyHbli W S()QPEKTUBHBIA CIMOCOO 3aIUTHI CTPOUTEIBHBIX
MaTepHayioB OT BJaru - 3TO TJIyOOKas MPOINUTKA OKYHAHHEM B BOJOOTTAJKMBAIOUIMI COCTaB,
KOTOpBIN 3aKyNOPUBAIOT Kamwuispbl. [last TOro, 4To0bl XKHUJIOH OM 3KCIUIyaTHpOBACAd Kak
MOXKHO  JIOJIbIIIE HEOOXOAMMO TPAaBWIBHO 3alIUTUTh CTEHBI ero (QyHmaMeHTa OT
Pa3pyLIMTENBHOTO BO3JIEUCTBUSI TPYHTOBBIX, TOXKAEBBIX M TajJblX BOA. [ MAPOM30IALMS CTEH

Ipel0TBpaIlaeT NPONUThIBAaHUE OETOHA WM KHpIHMYa BJIArOi, 4TO 3HAYUTENIBHO CHUXAET
YPOBEHb UX IIPOMEP3aHMS B 3MMHHM IIEPUOJ U JENAET JOM TEIlIee.
Ycii0BUS BbINOJHEHHUS 321aHUA:

1. Mecro (BpeMﬂ) BBIIIOJIHCHUA 3adaHUA: 3aIaHHUEC BBIITOJIHACTCA B ayAUTOPUU BO BPEM:

3aHATHA.
2. MakcumabpHO€E BpPCMA BBIIIOJHCHUA 3aJaHUA: 1 gac.
3. Bel MOXeTe BOCIOIb30BaThCA KOHCIIEKTOM HeKHHﬁ, y‘le6HI/IKOM.

PA3EJI 3. DuekTpoaAMHAMHKA.

IIpakTHUYECKOE 3aHIATHE

B3aumopeiicTBue 3apsisKeHHbBIX TeJl.
eab: HAYYUTHCS TPUMEHSITh TEOPETUUECKUE 3HAHUSA JJIsl pEIIeHU 3a1a4.
TekcT 3a1aHuA

3anaHne 1. Kak u3MeHnTca cuiia KYJIOHOBCKOI'O BSaHMO}IefICTBI/ISI JABYX TOYCYHBLIX 3apsJ0B B
BaKyyMe, CCJIM OTpI/ILIaTeJ'II)HBIﬁ 3apsJ YBCIUYUTHL B 6 pas3, a M OJIOKUTEIIbLHBIN YMCHBLIIUTL B 3
pa3a, HE MCHA paCCTOAHUEC MCKIY SapﬂﬂaMI/I?

3ananue 2. J/[Ba 0MHAKOBBIX IIApUKa HAXOAATCs Ha pacctosHuu 40 cM apyr oT apyra. 3apsin
ozxHoro u3 Hux 9-107° K, a 3apan apyroro -2-10°° Kn. [llapuky IpuBed B CONPUKOCHOBEHHUE U
BHOBb Pa3JABUHYJIM Ha Takoe jke paccrosHue. HaliguTe cuibl MX B3aUMOJACHCTBUS 0 U IOCIHE
COIPHKOCHOBEHHUSI.

3ananue 3. /IBa pa3HOMMEHHBIX 3apsaia +3q U -2q HAXOIATCSA HAa PACCTOSHUU 5 METPOB JIPYT OT
npyra. Onpenenure pe3yabTUPYIOIIYI0O HAaOpsHDKEHHOCTh M MOTEHLMald B TOYKe A (Ha JIMHUU
MEX]y 3apsaamMu), YIAJIEHHOW OT MOJOKHUTENBHOr0 3apsijia Ha 2 MeTpa, a OT OTPHUIIATEIBHOTO —
Ha 3 meTpa.

3aganme 4. [loreHunan 3ME€KTPOCTATUUECKOTO MOJISi BO3PACTAET B HAIPABJICHUM CHU3Y BBEPX.
Kak HampaBieH BeKTOp HanpsbkeHHOCTH? M cronb3yiiTe rpadMueckyo HHTEPIPETAIIHIO.
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3aganme 5. Pa3HOCTh MOTEHIIMATIOB MEXKIY TOYKAMH, JSKAIMMMUA Ha OJHOW CHUJIOBOW JMHUHU Ha

paccrostHuu 3 cM paBeH 120B. Haiinure HanpsyKEeHHOCTh 3JIEKTPOCTATUYECKOr0 OJISA, €CIH M0JIe
OJHOPOJHOE.

3ananue 6. B HanpaBIeHHOM BEPTUKAILHO BHU3 OJHOPOIHOM IIOJIE C HANPSIKEHHOCTBIO 1,3-10°

B/M xanenbka xuakoctd maccor 2-107° r okazanace B pasHoBecun. Haliure 3apsi KanenabKu U

YHCIIO U30BITOYHEIX 3JICKTPOHOB Ha HEH.

Yci10BUSA BBINOJHEHUSA 33 1aHUA:

1. Mecto (BperI) BBIITIOJIHCHUA 3adaHUA: 3aITaHHUEC BBIITOJHACTCA B ayAUTOPUU BO BPCM:

3aHATHA.

2. MakcumanrHOE BpEMs BBITTIOJIHCHUSA 3a1aHUA: 2 Jaca.

3. Bel MOXXeTe BOCIOIL30BaThECA KOHCIICKTOM HeKHHﬁ, y‘Ie6HI/IKOM.

IIpakTHyeckoe 3aHsATHE NPO(ecCHOHAILHON HANTPABJIEHHOCTH
3akon Oma 11 yyacTka uenu

Ieab: 3akpenuTh 3HaHUA 110 TeMe 3akoH OMa JIJIs1 y4acTKa Lenu.

Bapuant 1

1. Maiite onpeneneHue 3IEKTPUYECKOr O TOKA.

2. UYem otnnyaercs IBUKCHHE 3apsHKEHHBIX YacCTHIl B IMPOBOJAHHMKE B OTCYTCTBHE U MPH
HAJIMYUH BHEITHET O SJIEKTPUY €CKOT O TMOJIs.

3. Hanummure GpopMy:ny A5l HAXO0XKICHHS CHIIBI TOKa.

4. B xakux eAUHUIIAX U3MEPAIOT HANPSHKEHUE IEKTPUY €CKOro MmoJis?

5. DnexTpuyeckuil oborpeBaTenb, UMeEOUMI conpoTuBieHne44 OM, BKIIOYEH B CETh C
Hanpsokeanem220 B. Haiinure cuty Toka, mpoTekaromiero uepe3 o0orpeBaTensb.

6. Kakoif 3apsa mpoiiieT yepes3 momnepeyHoe ceueHne MpoBOJHUKA 3a | MUH, €ciH CHJia TOKa B
MPOBOAHUKE 2 A?

7. KakoBa cuiia TOKa B pe3ucTope, ecim ero conpotusienne 12 Owm, a HanpspkeHnne Ha Hem 120
B?

8. Conpotusnenue npoBogauka 6 Owm, a cua Toka B Hem 0,2 A. OmpenenuTe HanpsoKEHUE Ha
KOHIIaX MPOBOJIHUKA.

Bapuanr 2

1. Tlpu KakuX yCIOBHUSAX BOSHHUKAET IEKTPUUECKUHN TOK?

2. TloueMy JABW)XEHUE 3apsHKEHHBIX YAaCTHI[ B MPOBOAHMKE B OTCYTCTBHE BHEIIHErO
ANEKTPUUECKOT 0 MOJIS SIBISETCS XaOTUYECKUM?

3. Tlo xakoii (hopmysie MOJHO HAWTH COMPOTUBIICHUE TPOBOJHUKA?

4. B Kakux eIuHUIAX U3MEPSIOT CHUIIY TOKA MPOBOJAHUKA?

5. CKOJIBKO 2JICKTPOHOB MPOXOJIUT Yepe3 CIUPAJIb JIaMIIbl HAaKaJMBaHUs 3a | ¢ Mpu cUie TOKA B
mamme 1,6 A?

6. Haiinure compoTuBieHHE pe3ucTOpa €Ciau MpU HanpsbkeHuu 6 B cuia Toka B pesucrope 2
MKA.

7. Omnpenenure CONMPOTUBIIEHUE IMPOBOAHMKA, eciu npu HamnpsbkeHuu 110 B cuna
TOKa B HeM 2 A.

8. Uemy paBHa cuja TOKa B DJIEKTPUIECKON JIaMIie KapMaHHOTO (OoHAPs, €CITH COPOTHUBIICHHE

HUTH Hakana 16,6 OM u namna nojkiroveHa Kk 6arapeiike Hanpspbkenuem 2,5 B?
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YcaoBuS BbINOJHEHUS 3a1aHHUS:

1. Mecto (Bpems1) BBIIOJIHEHUS 3a/laHUs: 3aJJaHIE BBIIOJIHACTCS B ayIUTOPUU BO BpeMs
3aHATHS.

2. MakcuManbHOE BpeMsl BHIIIOJIHEHUS 3aaHus: 2 yaca.
3. Bbl MOXeTe BOCIOIB30BATHCSI KOHCIIEKTOM JIEKIU.

IIpakTHyeckoe 3aHsATHE
3akon OMa U1 IOJTHOHM Lenu.
Heab: Hay4YUTHCS pemaTh 3a/1a4M ¢ UCHOIb30BaHUEM (HOPMYIIbI 3aKOHA.
1. Kucrounuky ¢ 3/IC 12 B u BHyTpeHHUM conpoTuBieHreM | OM MOAKIIOUEH peocTarT,
conpotuBieHue koroporo 5 Om. Haiitu cuiy Toka B LIENU U HaIIPsDKEHUE Ha 3aXKUMax
HCTOYHHKA.

2. Ilpu nopxmouyeHuu JaMIouku k 6arapee ssemenTos ¢ J/1C 4,5 B BosbTMeTp nokasain
HalpspkeHue Ha Jamnouke 4 B, a amnepmerp — cuity Toka 0,25 A. KakoBo BHYTpeHHEe
CONpPOTUBJICHUE OaTapeu.

3. B mpoBognuke conporusienuem 2 OM, noaximodeHHoM K snementy ¢ 9J1C 1,1B, cuna toka
paBHa 0,5 A. KakoBa cuia TOka pu KOPOTKOM 3aMbIKaHUM 3J1€MEHTA

4. Dnement ¢ D/1C 2,1 B u BHyTpenHuM conpotubieHreM 0,2 OM coeMHEH ¢ peocTaToM.
OnpenenuTh CUIIy TOKA B LIEMH U COMPOTUBIIEHUE PEOCTATA, €CJIM HANPSIKEHUE Ha 3aKUMax
snemenTa 2 B. Kakoil 1yinHbI Ha10 B3STh AJI U3TOTOBJICHHUS PEOCTATA KEJIE3HYIO MPOBOJIOKY,
ecJii rromans cedenus 0,75 MMm.

5. Ilpu nmopkioueHnn k 0aTapee ralbBAHMYECKUX dJIEMEHTOB PE3UCTOpPA COMPOTUBIICHUEM 9
Owm cuna Toka B 11enu Obuia 1 A, a npu NOAKIIIOYEHUH pe3ucTopa conpotusieHneM 4 Om
cuia Toka crana 1,5 A. Haitaure DJIC 1 BHyTpeHHEe cOnpoTUBIEHUE OaTapen.

Yc/i0BUSI BINOJTHEHHS 32JaHH:

1. Mecro (BpeMsi) BHITTOTHEHUS 3a/IaHUs: 3aJaHUE BBIIMOJHACTCSA B ayIUTOPUU BO BPEMsI
3aHATHS.

2. MakcumasabHOE BpeMs BBIIOJTHEHU 3a1anus: 1 yac.

3. Bl MOXXETE BOCITOIH30BATHCS KOHCITEKTOM JICKITHI.

IIpakTH4YecKoe 3aHsITHE
Cuna Amnepa
Ieab: 3akpennuTs 3HaHUS 110 TEME CHJIa AMITepa.
1 Yewm, cormnacHo rumnore3e AMiepa, BbI3BaH 36MHOW MarHeTusm?

2 B dem cocTouT XapakTepHas 0COOCHHOCTb JMHUN MarHUTHOW UHIYKIIUN?
3 CdopmynupyiiTe 3akoH AMIiepa. 3aMKIIATE €ro MaTeMaTHUYECKOE BBIpaKEHUE.
4 Kak onpenensiercs HanpaBiaeHue cuiibl Amiiepa. CpopmMymupyiTe npaBuiIo JeBOM

PYKH.
5 B kakux equHUIIaX U3MEPSETCS MAarHUTHAS MHIYKIHS?
6 Ilpsmoli MPOBOJHMK JJIMHOW 15 cM TOMEIIEH B OJHOPOJHOE MAarHUTHOE TOJIe C

uaayknueit 0,4 T, HapaBJIeHHON TEePIEeHIUKYJSIPHO HampaBieHH0 Toka. Cuia
TOKa, TMPOTEKAIOIIero Mo MPOBOAHUKY, paBHa 6 A. HaWauTe cuiy Awmmepa,
JICUCTBYIOIIYIO Ha MTPOBOJIHUK.
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7 IlpoBognuk mimuHo 20 CM pacrnoyiokeH Tropu3zoHTajlbHO. Cuiaa TOKa B
npoBoAHUKE 1 A. ¢ Kakod CHJIOW M B KaKOM HANpaBJIECHUU JEUCTBYET Ha
IIPOBOJHUK OJHOPOJHOE MarHutHoe nosie ¢ uaaykaueit 0,1 Tn, HanmpaBiaeHHOU
oz yriom 30°

YcaoBusS BbINOJHEHUS 3aaHUSA:

1. Mecro (BpeMsi) BBITTOJTHEHUS 3a/IaHUs: 3aJaHUE BBIMTOJHSACTCSA B ayIUTOPUU BO BPEMsI
3aHATHUS.

2. MakcuMaabHOE BpeMs BBIITOJHEHUS 3a/IaHus: 2 Jaca.

3. Bel MOXeTe BOCHOIb30BAaTHCI KOHCIIEKTOM JIEKIIHH.

IIpakTHyeckoe 3aHATHE
Cuaa Jlopenna

Heasb: 3akpenuTs 3HaHUA 110 TeMe cuita Jlopenna.
Kaxum obpazom, 3Has cuity AMiiepa, MOXKHO Haiftu cuiy Jlopenua?

Jaiite onpenenenue cuisl JIopeHna.

Kak onpenensercs HanpasieHue criibl JIopeHIa ¢ MOMOLIBIO ITpaBUjia JIEBOU PyKH?
ITo kakoii popmyne HaxoauTcs cuia JlopeHna?

B kakux enMHULIaX U3MEPAETCS MarHUTHAsI MHAYKLINA?

o krwbdpE

WNHnykuus ogHOPOHOro MarHuTHOro noJist paBHa 0,3 Ti coBmaaet no HanpaBJICHUIO C
OCBIO X. HAIUTE MOJIYJIb U HallpaBjieHue cuiibl JIopeHia, AeiicTBYIOIIEH Ha TTPOTOH,
JBMKYIIMIACS B HAITPABIEHUU OCH Y cO CKOpocThio 5*10° M/c (3apsn npoTona pasen 1,6*10°
19 Kn).
7. HWcnonws3ys ganHbie 3a1a4u Ne 6, HAWIUTE paguyc OKPY>KHOCTH, IO KOTOPOM JIBUKETCS
IPOTOH, a TAKXKE €ro Mepuoi 00palleHus o ITOH OKPYKHOCTHU. (Macca MpOTOHA paBHA
1,67*1077 kr).

YcaoBus BbINOJHEHHUS 3a1aHNSL:

1. Mecro (BpeMsi) BHITTOTHEHUS 3a/IaHUs: 3aJJaHUE BBIMOJHSACTCSA B ayAUTOPUU BO BPEMsI
3aHSTHUA.

2. MakcumasbHOE BpeMs BBIMOJHEHU 3a1anus: 1 yac.

3. Bol MOXeTe BOCTIOIB30BATHCS KOHCIIEKTOM JICKIIUHM, y4eOHUKOM.

IIpakTHYECKOE 3aHITHE

Cuaa Amnepa, cuia Jlopenua.
Henb: Hay4YUTHCSA NIPUMEHATH TEOPETUYECKUE 3HAHUS HA IPAKTUKE.

Bapuanr 1
1. B npocTpaHcTBE, OKpPYKAIOIEM TOKH, BOSHUKAET I10JI€, HA3bIBAEMOE. . .
A. DnextpudyeckuM. b. MaruutHeiM. B. D1eKTpOMarHUTHBIM.

2. JIro001i MOKOAIIUNACS STEKTPUIECKUAN 3apsi]l XapaKTePU3yeTCsl HAJTMIHEM. . .
A. Dnextpuyeckoro noss. b. MaruutHoro nosisi. B. DiekTpuueckoro 1 MarHUTHOI'O MOJIEH.

3. MarauTtHoe 1ose co3/1aeTcs:
A. HenoaswxHbiMu 3apsiaamu. b. J[BHoKyIMMuUCS 3JI€KTPUYECKUMU 3aPSIIaMU.

4. Cuia BSaHMOﬂeﬁCTBHH IMPOBOJJHUKOB C TOKOM OIIPCACIIACTCA BIPAXKCHUCM:
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5. JIuHUM MarHUTHON WHIYKIUU:
A. Ilepecekarorcs. b. He nepecekarorcs.

6. [Ipn n300pakeHN MAarHUTHOTO TOJISl ¢ TTOMOIIBIO JINHUM MarHUTHOW MHIYKIIUH 3TH JTUHUU
HAaHOCATCS:
A. IIpousBonbHo. b. BrosiHe onpenenénxo.

7. JIMHUY MarHUTHOTO TOJIA MPSIMOTO MTPOBOAHMKA!
A. IlepnienuKynsapHbl IpoBOAHUKY. B.VIMEIOT BUJ KOHIIEHTPUUECKUX OKPYKHOCTEH.

8. EnnHuna n3MepeHuss MarHUTHOW WHYKITUH:
A 1Kn B.1A B.1Ta I'.1mMm

9. 3axoH, omnpenensonMii Cuity, 1elCTBYIOLIYIO Ha OTJENbHBIN Y4aCTOK MPOBOJIHUKA C TOKOM CO
CTOPOHBI MArHUTHOT'O TIOJIS1, ObLJI YCTAHOBJIEH. . .
A. Kynonom. B. Opcregom. B. Amnepom. I'. JlopeHiiom.

10. Cuty, ¢ KOTOpPOM MarHUTHOE TOJIE ICHCTBYET Ha ABWKYIIHIACS 3apsi]], HA3bIBAIOT. ..
A. Cunoit Amnepa. b. Cunoii Jlopenua. B. Cunoit Kynona.

11. Cuna Jlopenua:

A. CoBmaziaer ¢ HampaBjeHHEM BEeKTOopa MarHUTHOM uHAyKiuu. b. Hanmpasnena
MEPIEHIUKYJISIPHO K BEKTOPY MATHUTHON MHAYKIMHU U CKOPOCTH JABUKEHUS 3apsiKEHHOM
yactuubl. B. HampaBiena Tak ke, Kak U1 CKOPOCTb 3apsiKEHHON YaCTHULIBL.

12. Tlepuox obparieHus 3apsyKEHHON YaCTUIBI B MATHUTHOM TIOJIE OT CKOPOCTH €€ IBHIKEHUSL. . .
A. He 3aBucut. b. 3aBucur.

13. Onpenenurte HampaBlieHHE CUIIBI AMIIEpa, AEHCTBYIONIYIO Ha TPOBOJHUK C TOKOM:

A

A

()
N

A

A. Beepx. b. Buuz. B. Bueso. I'. Bipaso.
Cuna Amnepa. Cuna Jlopenna.
Bapuanr 2
1. Onpenenute HaNpaBJICHUE JTUHUNA MAarHUTHOW WHIYKIIMH BOKPYT MMOCTOSSHHOT'O MarHuTa:
A. OtcyrctBytoT. B. OT ceBepHoro nomtoca K 10xHOMY. B. OT 105KHOr0 1ojroca K CEBEpHOMY.
I'. Imeer HecTaOMIIBHOE HAIIpaBJICHUE.

2. YKaXXuTe IpaBuiio, 0 KOTOPOMY MOXKHO OIpEIeTUTh HalpaBieHue CHilbl AMIiepa,
JEHCTBYIOIIEH Ha MPOBOAHUK C TOKOM:

A. Ilo npaBuny npasoro BuHTa. b.Ilo npaswmiy nesoro BunTa. B. Ilo npaBuity j1ieBoi pyku.
I'. I1o mpaBuly IpaBoOi pyKH.
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3. Onpenenure XapakTep B3aUMOJIEICTBUA BYX NapauleIbHbIX ITPOBOJHUKOB, €CIIM KOHIIBI A 1
C noaxioyensl Kk kiemmam «Ilmoc», a B u JI — Kk «MUHYCY» HCTOUHHKA TOKa

A B A. ITpoBonHuku nputarusarorcs. b. [IpoBOTHUKN OTTAIKMBAOTCA.
B. Bzaumogeiicteue orcyrcrpyer. I'. B3aumoelictBrue
HecTaOuIIbHOE.
C D

4. I1o HampaBJIEHUIO BEKTOPOB, YKAa3aHHBIX HA PUCYHKE, ONPEEINTE HAlpaBJIEHNE CUITBI
JlopeHiia, neicTByIOIIEH HA TOJIOKUTEIBHBIN 3aps/l;
A. Brneso. b. Bopaso. B. Buus. I'. Beepx. JI. K Ham. E. 3a ueprex.

5. JIto00ii NBMXKYIIMHCS 3JIEKTPUUECKUN 3apsij] XapaKTEePU3yeTcsl HATUIHEM. ..
A. Dnektpudeckoro noss. b. MaruutHoro moss. B. DnekTpuyeckoro 1 MarHuTHOTO MoJei.

6. MarauTHOE TI0JIe IeH CTBYET:
A. Tonbko Ha nokosiuecs 3aekTpudeckue 3apsabl. b. Toapko Ha NBUKYIIUECS ATIEKTPUYECKUE
3apsiael. B. Ha mo0bie 251ekTpuy eckue 3apsiibl.

7. Pamuyc okpy>XHOCTH 0OpaIlleHUs YaCTHI[bI B MATHUTHOM T10JI€ OT HHAYKIIUA MAarHUTHOTO
TIOJISL:
A. He 3aBucur. B. 3aBucur.

8. MaruuTHoOe 1mose co3gaercs:
A. HenogsuxubiMu 3apsigamMu. b. J[BIOKyIIMMUCS 3JIEKTPUY €CKUMU 3apsIaMH.

9. MHIyKIIMI0O MAarHUTHOT'O TIOJIsI MOYKHO OTIPEASTHUTh 10 (hopmyiie:

A B=Fllsina. B.B=——. B.B="V

| ol qF,
10. Cuiy, ¢ KOTOpPOIl MAarHUTHOE TIOJIE ICHCTBYET Ha YYaCTOK MTPOBOJHUKA C TOKOM,
Ha3bIBAIOT. ..
A. Cunoii Amniepa. b. Cunoit Jlopenua. B. Cunoii Kynona.

11. 3akoH, onpenensomui cuily, JeHCTBYIOIIYIO HA IBHKYILIYIOCS 3aPSyKEHHYIO 4aCTHILY, ObLI
YCTQHOBIJIEH. ..
A. Kynonom. B. Opcregom. B. Amnepom. I'. JlopeHiiom.

12. Enqununa u3mepenus cuiibl JIopeHia sBiseTcs:
A.1Kin. B.1A. B.1Tn. T'.1H.

13. Bokpyr npoBOJIHUKA C TOKOM CYILECTBYET:
A. Dnextpuyeckoe nojie. b. MarautHoe none. B. DiexkTpruueckoe U MarHUTHOE MOJIA.

Yci10BUSA BBINOJHEHNUS 3aaHUA:

1. Mecto (Bpems1) BBIIOJIHEHUS 3a/laHUs: 3aJ]aHHE BBIMOJIHACTCS B ayIUTOPUU BO BpeMs
3aHATHS.
2. MakcumasnbHO€E BpeMs BBINOJHEHU 3a1aHus: 1 yac.
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3. Bel MOXeTe BOCHOIL30BaThCA KOHCIICKTOM JICKLIPIﬁ, y‘le6HI/IKOM.

IIpakTnyeckoe 3aHATHE

SIBJieHUE TEKTPOMATHUTHOW MHAYKIIMUA. MarHuTHoe 1oJie.
Ieab: 0000MUTh 3HAHUS IO TEME JICKTPOMArHUTHAS WHIYKIUS.

TexcT 3apanus

3aganue 1. Kimou (cM. puc. 1) TosibkO 4TO
3aMKHYJIM. TOK B HIDKHEH KaTyIIKe HaIPaBJICH
MPOTUB YacCOBOW CTPEIKHU, €CJIIU CMOTPETh
cBepxy. KakoBo HampaBiieHHe TOKa B BEpXHEH
KaTyIIKe IPH YCIOBUH, YTO OHA HETIOJBUKHA?

3ananue 2. Maraut (cM. puc. 2) BbIIBUHYT U3
KaTyILIKH. Onpenenure HaIlpaBJICHUE
MHIYKIIMOHHOI'O TOKA B KaTYIIKE.

Pl
s : — I."' __.‘-_:__-"
W e, I
3aganme 3. Ompenenure — HampaBleHUE . ¥ N ’%*"E‘ 5
MH/YKIIMOHHOTO TOKA B CIJIOIIHOM KOJIBIIE, K == 11 G
KOTOPOMY TIOJHOCSIT MAarHuT. LI_I .

3amanue 4. MarHuTHBIA TIOTOK 9e€pe3 KOHTYP MPOBOJAHKMKA cONpoTuBieHneM 31072 Om
3a Bpems 2 ¢ usMeHusca Ha 1,2-102 B6. Halimure cuiy ToKa B TIPOBOTHHKE, €CIIH
U3MEHEHUE IT0TOKA IPOUCXOIUT PABHOMEPHO.

3apanme 5. Ha pucyHke npuBeneH rpadux I, MA A
3aBUCUMOCTH CHJIBI TOKa OT BpPEMEHU B 30 ST I B R
3IIEKTPUY ECKON LI, WHAYKTUBHOCTD S 2o A O DO SN
koropoir 1 wmIH. Omnpenenure MoOIyJb 20 AN .
cpennero 3HadeHus OJJC camMOMHAYKIMU B 10 |foiedodoin i b
s ot SO R LY S
nHtepBane Bpemenu ot 0 1o 5 cu or 10 no 15 : AR,
¢ ol 5 1015 +tc

3aganme 6. IHIyKTUBHOCTD KaTYILIKK YBEJIMYUIIM B JIBa pa3a, a CUIIy TOKAa B HEM YMEHbILUIIH B 2
pasa. Kak u3MeHumach sHEprusi MAarHUTHOTO TIOJIS KaTyIIKU ?

3apanue 7. [1o kaTyiike mpoTeKaeT TOK, CO3JAOIIMI MarHUTHOE MoJie, dHeprusa koroporo 0,5
JIx. MaruuTHbIN OTOK uepe3 KaTyiky paseH 0,1 BO. Onpenenure cuity Toka.

3aganme 8. DHeprus MarHUTHOTO MOJIS KaTYLIKWA, MHAYKTUBHOCTh kKoToporo 3 I'H, paBHa 6 Jx.
Omnpenenure cUIly TOKa B KaTyILKE.
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MarHuTHOE MOJI€ HE CYLIECTBYET. ..

1) BOKpyr MaruuTa

2) BOKPYT JBWKYIIMXCS 3apPsHKEHHBIX YaCTHIL
3) BOKpYT NPOBOJHUKA C TOKOM

4) BOKpPYT HETOABMIKHBIX 3aPsJIOB

Kto BIICPBLIC U3 y‘-IéHLIX A0Ka3aJl, 4YTO BOKPYT MPOBOJHHUKA C TOKOM CYIICCTBYCT MAaIrHUTHOC

nosue?

1) Apxumen
2) HotoTon
3) Opcren
4) Om

JIMHUY MarHUTHOTO TT0JIS B MNPOCTPAHCTBE BHC IMOCTOSHHOI'O MarHuTa...

1) HAaYMHAKOTCA Ha CCBEPHOM IIOJIFOCC MAaroiriTa, 3aKaH4YMBAarOTCA Ha FO’)KHOM ITOJIIOCC.

2) HAaYMHAKTCA HAa FOXKHOM ITIOJIFOCE MAaIrHuTa, 3aKaHYMBAKOTCA Ha CCBCPHOM IIOJIHOCCE.

3) HauMHAIOTCS HA CEBEPHOM I10JIFOCE MarHUTa, yXOAAT B O€CKOHEYHOCTb.
4) HAaYMHAKOTCA HAa FOKHOM MOJIIOCEC MarHura, yXo44aT B 0ECKOHEYHOCTh

[IpoBOAHUK, IPUTATUBAETCS K MATHUTY, IOTOMY 4TO:

1) mpOBOJTHUK METHBIN

2) Ha TPOBOJIHUMK JEUCTBYET cuila AmIiepa
3) NpOBOJHUK HABIIEKTPU30BAH

4) npoBOJHHUK CIIa00 HATSHYT

s

Uto0B! yBETUYUTH MATHUTHBIA TOTOK (CM. PUCYHOK), HYKHO:

1) aTIOMHUHHEBYIO PaMKY 3aMEHHTD K EIEe3HOU
2) MoJHUMATh PaMKy BBEpPX

3) B3sTH O0JIee clTa0blii MAarHUAT

4) ycunuTh MarHUTHOE 110JI€
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IIpOoBOIHHUK C TOKOM PacCIOJIOKEH MEPIEHIAUKYJIAIPHO IIOCKOCTH JINCTA, TOK HAIIPaBJIEH OT
Hac. Bribepure pucyHok, n300paxaromyii MarHUTHOE 110JI€ TAKOT O IPOBOJIHUKA C TOKOM.

1) 2) 3) 4)

e 1820 r DOpcren - AeiicTBUE TOKA HA MATHUTHYIO CTPEJIKY

e UYro Ha3bpIBa€TCSI MarHUTHHIM TTOJIEM?

o KakoBbl ero ocHOBHBIE CBOMCTBA?

e Kak n3o0paxaercss MAarHuTHOE 1oJje?

o Kakas cBA3b CyIIECTBYET MEXKIY MEKTPUUECKUM TOKOM M MAarHUTHBIM TTOJIEM?

e Yro npencTaBisAioT coO0i JMHUU MAarHUTHOT'O T1OJISI IPSIMOTO MPOBOJHUKA C TOKOM?
e Uro MOXHO ONpeaeNnTh, UCIIONb3YsI IPaBUIIO OypaBuHKa?

o Kak uzo0paxaercs MarautHoe moJje?
e Yro mpenacTaBisioT cOOO0M TMHUM MAarHUTHOTO TIOJISI TPSIMOTO ITPOBOJTHUKA C TOKOM?
o Kakas cBA3b CyILIECTBYET MEXAY IEKTPUUECKUM TOKOM U MAarHUTHBIM I1OJIEM?

1.ITocTosTHHBIN TIOJIOCOBOM MarHUT CHayana BHOCAT B (papdopoBoe 3aMKHYTOE KOJBIIO (pHC.
la), 3aTeM B aJJFOMUHHEBOE KOJIBIIO € pa3pe3om (puc. 10).

e <

Frc. 1a Fuc. 16

NHyKIMOHHBIA TOK

1) BO3HMKAET TOJIBKO B IEPBOM CITyyae

2) BO3HUKAET TOJILKO BO BTOPOM CIIydae

3) BO3HUKAET B 000UX CIIydyasix

4) He BO3HMKAET HU B OJIHOM M3 CIIy4aeB

2.B 0AHOPOJHOM MarHUTHOM I10JI€, BEKTOP MAarHUTHOW MHAYKLHUH KOTOPOrO HaIlpaBiieH
MEPIEHANKYJIIPHO PUCYHKY OT HaOmojaress, HaXOAUTCA JJIEKTpUYEecKas LEmb,
cocrosimias U3 NPAMOJIMHEHHBIX NPOBOJHUKOB. B Kakyr CTOpOHY HampaBiieHa cuia,
JIEHCTBYIOIIAsA CO CTOPOHBI MArHUTHOT'O TTOJISI HA TPOBOAHUK 1—27

1) BepTuKanbHO BBEPX |

2) BEpTUKAJIBHO BHU3 |

3) rOpU30HTATIBLHO BJIEBO «—
4) ropu30HTaJILHO BIIPaBO —>
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3. B karymky, coelMHEHHYIO C TaJlbBAaHOMETPOM, BHOCAT MarHuT. Hamnpasienue
HHAYKOUOHHOI'O TOKAa 3aBUCUT

A. OT CKOPOCTH NEpEMEIECHUS MATHUTA

b. ot TOro, KaKuMm I1OJJFOCOM BHOCAT MariuT B KaTYIIKY

HpaBI/IJ'H:HbIM OTBETOM ABJIACTCA

1) Tonbko A

2) Tonbko b

3)uA,ub

4)au A, vHu b

4. B nepBoM cily4ae MOJIOCOBOM MarHUT BBIIBUTAIOT U3 CILIOMIHOT'O MEIHOTO KOJbIlAa, a BO
BTOPOM Cllydyae €ro BBIABUTAIOT M3 CTajJbHOTO KOJbIAa C pa3pe3oM (CM. PHUCYHOK).
NHBayKIIMOHHBINA TOK

o

CTank

1) He BO3HHMKAET HU B OJTHOM M3 KOJIell

2) BO3HHMKAET B 000U X KOJIbIIaX

3) BO3HUKAET TOJIBKO B MEAHOM KOJIbIIE

4) BO3HUKAET TOJILKO B CTAJIbHOM KOJIbIIE

5. Tok cunoii | mporekaer Mo MPSAMOIMHEHMHOMY YYacTKy MpPOBOAa (TOK HAmpaBlieH «HA
Hacy). BeKTop MHAYKIIMKM MarHUTHOTO TI0JIS, CO3/1aBAa€MOT0 TOKOM, HAIIPABJICH BIIEBO B TOUKE

1) A4
2)B
3)C
4)D
YcaoBus BLINOJHEHUS 3aJaHUS:
1. Mecro (BpeMsi) BHITTOTHEHUS 3a/IaHUs: 3aJaHUE BBIIOJHSACTCSA B ayIUTOPUU BO BPEMsI
3aHATHUS.
2. MakcumaiabHOE BpeMsl BBIIIOJTHEHUS 3a/1aHus: 4 yaca.
3. Bbl MOXKeTe BOCIIOIB30BATHCS KOHCIIEKTOM JICKITUH, y4EOHUKOM.

PA3JIEJI 4. KosieOaHusl 4 BOJIHBI.

IIpakTHyeckoe 3aHATHE
HN3y4yeHnne ko1ed0aHMii MATEMATHYECKOT0 MAATHUKA.

Iean: 3akpenuTh 3HAHUS IO JAHHOU TEME.
TexcT 3ap1aHus

3aganme 1. Kak u3Menutcs nmepuoj KoineOaHWN MAaTEeMaTHYECKOr0 MAasTHUKA TPU W3MEHEHHUH
JUTUHBI HUTH:

d) YBEJIMYCHHHU B YCTHIPE pasa;
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b) ymenbieHuu B yeThipe paza?
3ananme 2. MaremaTuueckuil MasTHUK MMeeT mepuop kojieOanui, paBHbelii T1 = 3 c. Kak
HEOO0XOIMMO U3MEHUTD JUIMHY HUTH MasiTHUKA, YTOOBI €ro rnepuoj yBenauuuics B 2 paza? Kakoit
CTaHET JJIMHA HUTH MasTHUKA, €CJIU €ro epruoJ yMEHbIIUTCS B 2 pa3a?

3aganue 3. Jlam 3akoH KO0JeOATETHLHOrO JBMIKCHHS MaTeMAaTHYECKOrO  MasTHUKA
x=0,6sin(2nt+n/6). Onpeaenute aMIUIUTYAY, MEPUOI KOJCOAHUN M JUIMHY HUTH MasTHHUKA, a
TaKK€ MOJIHYIO SHEPTHI0 MaTepHalIbHONW TOUKU Maccoi 10 T.

3ananue 4. K npyxune xectkoctbtio 200 H/M monsemen rpy3 maccoii 0,4 xr. Ompenenute
MIEPU O/ U YaCTOTY CBOOOIHBIX KOJeOaHUN JAHHOTO NMPY>KUHHOTO MasTHHKA.

Yci10BUSA BbINOJHEHUSA 3aJaHUA:
1. Mecro (BpeMﬂ) BBIIIOJIHCHUA 3aAdHUA: 3aIaHHUEC BBIITOJHACTCA B ayAUTOPUU BO BPEM

3aHATHA.
2. MakcumaibHOe BPCMA BBIIIOJHCHUSA 3aJaHUA: 1 gac.
3. Bel MOXeTe BOCIIOJIE30BaThC KOHCIIEKTOM HeKHHﬁ, y‘le6HI/IKOM.

IIpakTHuyeckoe 3aHsITHE

«KoJsie0anust 1 BOJIHBI»
[enb: 3aKpenuTh 3HAHUS IO TeMe KOJIeOaHHs 1 BOJIHBEI.
1. Bo BpeMst pabOTHI TpaKTOpa BOAMTENb COBEpIIaeT Koyedanus yactoror 3 I'u. Macca
TpakTopucra 70kr. KakoBa xKecTKOCTb IPYKUHBI CUICHUS?

2. KecrtrocTs peccop aBromoouns ['A3-52 5-10%1/m. Beiepikat mu peccopsl, €CIIM aBTOMOOUITE
OyZeT ABUTATHCS M0 3arOHY C TPY30M CO CKOPOCTHIO 54KM/4, a HA My TH Yepes Kaxabie 150cm
OyayT BcTpedaTbest 0opo3aku. Macca aBTomooms 6900kr.

3. [Touemy 1o TOCTHXKEHUH OMpPEETeHHON CKOPOCTH aBTOMOOMIIb HaYHET JApokaTh? YTo
JOJDKEH cAenaTh modep, 4ToObl IPEAOTBPATUTH ITO?

4. Knanansl Ipy>KMHBI B TETIJIOBBIX JBUTATENAX AENIAIOT € IepeMeHHbIM marom. [louemy?
6. MOXHO 1M IEpBUYHYIO LIElb CUCTEMBbI 3aKUTaHUS CUNTATh KOJeOaTeIbHbIM KOHTYpOoM?

7. Kak mogepsl 1 TpaKTOPUCTHI ONPENEISIOT HOPMAIIbHYIO PadoTy ABUTATENs 1m0 3BYKY? Kakum
obpazom?

8. ToHanbHOCTH CUTHAJIA B aBTOMOOMIIE PETYIMPYETCSl U3MEHEHUEM ynpyroctu MmemOpaHnsl. Kak
3aBHCUT BBICOTA TOHA OT YIIPYrocTU MeMOpaHbI?

9. 3ByKkH, U3aBaeMble Mpu paboTe ABUTATENEH, BpeJHBI M C HUMU OOPIOTCS, YCTaHABIMBAS
raymutenu. [Touemy?

YciaoBus BbINOJHEHHS 3a1aHNSI:

1. Mecro (BpeMsi) BHITTOTHEHUS 3a/IaHUS: 3aJaHUE BHITIOJHICTCS B ayJUTOPUH BO BpEMs
3aHATHS.

2. MakcumanbHO€ BpeMsl BBITIOJTHEHHUS 3aaHus: 1 Jac.

3. Bbl MOXKeTe BOCIIOJIb30BATHCSI KOHCIIEKTOM JIEKLIUNA, YYHEOHUKOM.
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IIpakTHyeckoe 3aHsATHE NPO(eCcCHOHATIBLHON HANIPABJIEHHOCTH

TpanchopmaTopsl U reHepaTopbI TOKA.

Leab: HayuynThCA IPUMEHATh TEOPETUUECKUE 3HAHUS MPU PEIICHUH 3a/a4.

1) B uém 3akmrouaercs sBICHHUE 3JEKTPOMArHUTHOM MHIYKIUU?

2) JlaiiTe mOHSITHE MATHUTHOT'O TTOTOKA ¥ 3aMUIIUTE (OPMYJTY ISl €ro pacuéra.

3) ChopmynupyiiTe 3aKOH JIEKTPOMATHUTHON WHIYKITUH.

4) Kakoii Tok Ha3bIBaeTCs MepPEMEHHbBIM?

Tabmuna st 3anmonHeHus 00y4JarUMUCS

Honamus Onpedenenue

Tpancghopmamop — smo...

Kem 6v11 uzobpemén mpancghopmamop 1)
2)
Yempoticmeo mpancgpopmamopa 1)
2)
3)

Obo3nauenue mpancgopmamopa 8 yenu

Ha kaxom senenuu ocHosan npunyun
oeticmeus?

Ipancgopmamop na xonocmom xooy
a)Yem xapaxmepuszyemcs
mpaucgopmamop?

b) Kakue mparncgopmamopwi bviearom
(8 3asucumocmu om xod3¢ppuyuenma)

Paboma HASPYIAHCEHHO20 mpancqbopmamopa

I'0e npumensiom mpancgopmamopul

3agaqu.

1 Onpenenute HanpsKeHUE HA KOHIIAX NIEPBUYHON 0OMOTKM TpaHcdopmaTopa,
nmetonied N1=2000 BUTKOB, €ClIi HAIPsYKEHUE HAa KOHI[aX BTOPUYHOW OOMOTKH,
conepkamerd N2=5000 ButkoB, paBHO 50 B. AKTUBHBIMU COIIPOTHUBJIECHUIMH OOMOTOK
TpaHchopMaTopa MOKHO MpeHeOpeyb.

2 [lepBuunast oOMoTKa TpaHchopMaTopa HaXOAUTCS MoA HanpsbkeHueM 220 B, o Hei
npoxoaut Tok 0,5 A. Ha BTopruHOI 00MOTKE HampspkeHue cocrasiseT 9,5 B, a cua
Toka paBHa 11 A. Onpenenure ko3¢ puLHEHT Moae3HOro AeicTBUS TpaHchopMmaTopa.
3 HampspxeHnue Ha nepBUYHON 0OMOTKE MOHMKaro1ero Tpancgopmartopa 220 B,
MotrHocTh 44 Bt. Onpenenure cuily TOKa BO BTOPUYHOW 0OMOTKE, €CITU OTHOIICHUS
YuUCiia BUTKOB 0OMOTOK paBHO 5. IToTepsiMu 3HEPrUM MOXKHO ITpeHeOpeyb

4 TloHwxkarmumii TpaHcHOpMaTOp BKIIIOYEH B ceTh ¢ HanpsbkenueM 1000 B u
MoTpeOsIeT OT ceTh MOMmHOCTh, paBHyio 400 Bt. Kakos KII/] tpancdopmaropa, eciu
BO BTOPUYHOM 00MOTKE TeueT Tok 3,8 A, a ko durment tpancopmaruu pasen 107
5 Omnpenenurte HaNpsDKEHUE Ha 3aKUMax reHeparopa npu Toke Harpy3ku 1200 A,
eciu ero DJIC paBHa 640 B, a Buyrpennee conportusienue 0,1 Om.

6 Kak, BbI 1ymaere, 4To OyeT, eciu MepBUYHYI0 OOMOTKY MOJKIIOYNTH K HCTOUHHUKY
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MMOCTOSIHHOT'O TOKa?

8. Kak onpenenuts ynciao BUTKOB 0OMOTKE TpaHchopMaTopa, He Hapymas 00MOTOK?
EcTb B HanmM4uu HECKOJILKO METPOB MTPOBOJIOKH, Pa300pHBI TpaHchopMaTop,
BOJIbTMETD.

Yc/i0BUS BbINOJIHEHHUS 32 JaH U

1. Mecto (BpeMsi) BBITTOJTHECHUS 3aJIJaHUs: 3aJaHKC BBIMOJIHACTCS B ayIUTOPHH BO

BpEMsI 3aHSTHSL.

2. MakcuManbHOE BpeMsl BHITIOJTHEHUS 3aJaHusI: 2 Jaca.

3. Bbl MOXeTe BOCTIOIb30BATHCSI KOHCIIEKTOM JIEKIIUM, y4EOHUKOM.

IIpakTHYecKoe 3aHATHE
DJIEKTPOMATHUTHBIE BOJIHBI.
Henb: HayuynTHCS NIPUMEHATH (POPMYJIBI IPU PELISHUM 3a1a4.

1. PapuoctaHuma paboTtaeT Ha YactoTe 12 MIlu. KakoBa A/1MHa U31y4aemMbliX PaaMOBOH?

2. DneKTpomarHUTHaA BoJsIHa ¢ 3emaun gonetaet Ao Mapca 3a 3 MMHYTbI U 6 cekyHA. KakoBo
paccTosiHue go Mapca?

3. Ha KaKoM paccTosHUM S OT aHTEHHbI paanonoKaTopa A HaxoaUTCs 0OBEKT, ecin
OTParKEHHbIV OT HEro pagnoCUrHan Bo3BpaTUACA 0bpaTHO Yepe3 NPOMENKYTOK BPEMEHU T =
200 mKkc?

4. OnpefennTb A/INHY 3NEKTPOMArHUTHbIX BOIH B BO3A4yXe, U31yYaeMbix KonebaTesibHbIM
KOHTYPOM C eMKOCTb 3 HP 1 MHAYKTUBHOCTLIO 0,012 TH. AKTUBHOE CONPOTUBAEHME
KOHTYpa NPUHATb PaBHbIM HYJIIO.

5. B Kakom amanasoHe AIMH BOJIH MOXKeT paboTaTb NPUEMHUK, eCIN EMKOCTb
KOHAEeHcaTopa B ero KosiebateNlbHOM KOHType naaBHO nameHsetca ot C1 =50 nd ao C2 =
500 n®, a MHAYKTUBHOCTb KaTYLLIKM NOCTOAHHA U paBHa L = 20 mKkIH?

Yci10BUS BBINOJHEHUS 32 IaHUA;

1. Mecto (Bpems1) BBIIIOJIHEHUS 3a/laHUs: 3aJJaHUE BBIIOJHACTCS B ayIUTOPUU BO BpeMs
3aHSTUS.

2. MakcumanbHO€ BpeMs BBIIIOJHEHUS 3a0aHus: 1 Jac.

3. Bbl MOKeTe BOCHOJIb30BaTHCSI KOHCIIEKTOM JIEKIIUH, y4eOHUKOM.

PA3JIEJI 4. OnTHKAa.
IIpakTuyeckoe 3ausiTue NpodecCHOHAILHON HANIPABJICHHOCTH
N3yyenne 3aK0HOB OTPaskeHUsI U MPEJOMJIEHHUS CBeTa

He.]]b: 3aKpCIUTDh 3HAHUS 110 U3YUCHHBIM TCMaM.

1. OceBbIe U moTIepeuHbIe pa3METKU Ha JI0pore HaHOcATCs Oenoit kpackoi. [Touemy?

2. Kakag mouBa JIydme mporpeBacrtcsa COJIHCUHBIMU JIyYaMH, CyXasd U BJIakHas?
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3. Ilouemy oBepXHOCTh OTpaXkaTessl papbl HEOOXOAUMO COAEPKATh B UUCTOTE?

4. C kakol Lenpl0 OTpaxkaTenb (papbl MOKPHIBAIOT TOHKMM CJIOEM cepedpa, Xpoma, a 3aTeM
MO PYIOT?

5. Iecok, aepeBo, 3emiisd KaxKyTcsl 00Jiee TEMHBIMU, €CJIM OHU cMoYeHbI. [Touemy?
6. ITouemy yd cBeTa MPOKEKTOPA XOPOIIO BUJIEH B TYMaHE, XYK€ B SICHYIO Oroay?

7. C ueM cBsI3aHO pa3HooOpa3ue I OKPacKH pas3iIMuYHbIX MPEIMETOB, OCBEIIEHHBIX OJHUM U
TEM K€ UCTOYHUKOM, BEIb 3TH IIPEAMETHI OCBEIIEHBI CBETOM OJJHOI'O COCTaBa?

8. OOBsICHUTE PalYKHYI OKPAaCKy HEKOTOPBIX aBTOMOOHWJBHBIX CTEKOJ. BymyT M MEHSThCS
L[BETa PayTH, €CJIM pacCMaTPUBaTh CTEKJIO MO pa3HbIMU YIJIaMU?

9. Ilouemy B cBere ¢ap aBTOMOOWIIS Jyka Ha acdaiabTe HOYBIO KaKETCS BOJUTEIIO TEMHBIM
MATHOM?

10. Bemykible 3epkaia uckaxaroT (opmy mnpeameroB. [louemy xe psmom ¢ KaOuHaAMU
BOJIUTENEH UX YCTaHABINBAIOT?
Bamanue 1. Yros MexIy naJarolym JTy4oM M IUIOCKHM 3epKajioM pased 38°. Uemy OyneT paBen

YroJ MEXIy NaJaroIMM U OTPaKEHHBIM JTydaMu?

3aganme 2. Kak m3MmeHuTCs yroa Mexay MaJarolMM Ha IUIOCKOE 3€pKajo M OTpakEeHHBIM
Jdy4aMM IIpY yBeJIWYeHUH yria najgenus Ha 1307

3apanme 3. Jlyu cBeTa majaeT Ha IUIOCKONApAJUIENbHYIO CTEKJISIHHYIO IacTuHy. Ha rpanuune
pa3aciia BO3AYX-CTCKJIO JIyd CBCTA HUCIIBITBIBACT IIPCIOMJICHUEC W YaCTUYHOC OTPAKCHUC.
OnpenenuTh:

a) UYemy paBeH yroa TpEIOMJICHHS Jy4a CBETa, €CIH Yrod MEXKIy OTPaKEHHBIM U
IpENOMIIEHHBIM Jiydamu coctasiser 1109, a yron nanenus cocrapuset 45°;
b) UYemy paBeH yron majcHHs Jydya CBETa, €CIH Yrojd MEXKIy OTPaXCHHBIM |
TIPENOMIIEHHBIM Jydamu cocTasiser 115%, a yron npenomnenus cocrasnser 30°.
3aganme 4. ToHKUI MyYOK CBETa HAIPABJIEH B BO3/JYyXE HA ITOBEPXHOCTh HEKOTOPOH KUIAKOCTH
non yriom nanenuss 40°. Yron npenomienus mpu sToM paben 24° Kakos Oymer yron
IpesIoMIIeHus Tpy yriie nagenus $0°?

3aganmne 5. OnpenenuTe CKOPOCTh CBETA B CPEle, €CIM IIPH IIE€PEXOJe CBETAa U3 BaKyyma B
NaHHyO cpefy mpu yrie magenus 60° yron mpemomienus cocraBui 45° CkopocTh cBera B
Bakyyme 3-108 m/c.

3aganue 6. Ha ropu3oHTaibHOM JHE 03epa MIyOMHOM 2,5 M JIEKHUT III0cKoe 3epkaio. Ha kakom
pPacCTOSIHUU OT MECTa BXOXKJEHUS JIyda B BOAY ATOT Jyd CHOBA BBIIJIET Ha IOBEPXHOCThH BOJIBI
ocJie OTPaXKEeHUsI OT 3epKasia? YToJ najieHus Jryda 450,

3aganme 7. CuHyC IpelesIbHOTO yria IMOJHOIO0 BHYTPEHHETO OTPa)KeHMsI Ha T'PaHULEe CTEKJIO-
BO31yX paBeH 8/13. Onpenenure, 4eMy paBeH aOCONOTHBIN MMOKa3aTelNb MPETOMIICHUS CTEKIIA.

YciaoBusS BbINOJHEHUS 3a1aHHUS:
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1. Mecro (Bpems1) BBINOJIHEHUS 3a/1aHUs: 3a/laHUE BBINOJIHACTCS B ayAUTOPUU BO BpeMs
3aHSTHUS.

2. MakcumaiabHO€E BpeMs BBIIIOJHEHUS 3a/JaHUs: 2 Jaca.

3. Bbl MOkeTe BOCHOJIb30BaTHCSl KOHCIIEKTOM JIEKIHMM, Y4€OHUKOM.

PA3JIEJI 5. DiieMeHTBI KBAHTOBOM (U3HKH.
IIpakTHYeCcKOe 3aHATHE
3akoHn ¢porodrddexra
Heab: 0600mMTH 3HAHMS 1O TeEMeE 3aKOHBI (poTodPdexTa.
1. Kakoe ¢usmndeckoe sBieHne Ha3bBaloT Gporodddexrom?

2. UYro Takoe GoTOTOK U (HOTOITEKTPOHBI?

3. Cdopmymupyiite Tpu 3akoHa (hoTodpdekra.

4. 3anummTe U 00BSICHUTE ypaBHEeHUE. OHIuTelHa 1 Gpororddexra. Kakyro Benmnuuny
Ha3bIBAIOT paboTO BhIXOJA?

o

Kak paccuuteiBaeTcs kpacHas rpanuna gorospdexra?

o

Haiinu snepruto ¢otoHa ¢ JymHOM BosHbI paBHON 400 HM.
7. HaliauTe KHHETUYECKYIO SHEPIUIO 3JIEKTPOHA, BRIPEIBAEMOro ¢ moepxuoctu Na
(b1OJIETOBBIM CBETOM C JUNIMHON BOJIHBI paBHOI 400 HM.

11. Yc10BHS BBINOJTHEHHS 3a1aAH S

12. 1. Mecto (BpeMsi) BBITOJHCHUS 3a/IaHUS: 3a]JaHUC BBITIOJHSICTCS B ayJAUTOPHH

BO BpEMsl 3aHATH L.
13. 2. MakcuMmasbHOE BpeMsl BBIIOJIHEHU 3aJaHus: 1 Jac.
14. 3. Bl MOkeTE BOCIOJIH30BATHCS KOHCIIEKTOM JICKIIUM, Y4EOHUKOM.

IIpakTHyecKoe 3aHsITHE
Crtpoenue aroma
Ieab: 3akpenuTh 3HAaHUS 110 TEME CTPOECHUE aTOMa.
Tect : CTpoeHnue aTtoma
1. B ueHTtpe aToMa HaXOIUTCH ...

A.osnektpon b.anpo  B. Helitpon

2. Bokpyr sapa ABUXKYTCS ...
A. anexTpoHbl b. HEWTPOHBI
3. Snpo cocTout us ...
A. IPOTOHOB U 3JIEKTPOHOB b. anekTpoHOB 1 HeWTpoHOB  B. IIpoTOHOB M
HEHUTPOHOB

4. TIpoTOHBI UMEIOT ... 3apsii, a HEUTPOHBI
A. IOOXXUTEBHBIN ... OTPUIATENIbHBIA b, MOJOXKUTENBHBIN ... 3apsijga HE UMEIOT
B. OTpunarenbHblii ... MOJ0KUTEIbHBIN I'. OTpunarenbHblid ... 3apsga HE UMEIOT

5. ATOM NOTEpSIBUIMI WM IPUCOECIUHUBIINAN 3JIEKTPOH, Ha3bIBACTCS
A.nporoHom b. Helitponom B. HMonom
6. ATOM renus oTepsil OAUH JIEKTPOH. byner nu oH 3apskeH?
A. aTom Oyjaer HEUTpaJdbHbIM  b. aTOM OyJeT MOJIOKUTEIbHBIM HOHOM B.
O6pasyercs OTpULIATEIbHBIN HOH
7. YeM oTIM4arOTCS APYr OT Apyra aTOMbI PA3IMYHBIX XUMUYECKUX IJIIEMEHTOB?
A. yucnom 371eKTpoHOB b. ynciom npoToHoB B aape B. Uuciom HEHTPOHOB B siape
I'. Yncom HENTPOHOB U AIIEKTPOHOB
8. ¥V anekTpruyecku HEMTpaIbHOr 0 aToMa 3apsij sijipa ... 3apsany ( 3apsjaa) 31eKTPOHOB
A.6onmpiie b. menbme B. PaBen
9. 3apsa npotoHa ... 3apsja (3apsay) dJIeKTpoHa
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A.6ompmie  b. menbme  B. PaBen
10. Macca npoToHa ... Macchl HEUTpPOHA
A. HemHoro menbiie  b. B 1840 pa3 6onbmie  B. B 1840 pa3 menbiie
11. Yro sBIisieTcs r1aBHOM XapaKTEPUCTUKON JAHHOI O XUMHYECKOT0 3JIEMEHTa?
A. 9uCIO0 2JICKTPOHOB B aTOM€ b. 4KCJI0 MPOTOHOB M HEUTPOHOB B SJIpe
B. YUucno HEWTPOHOB B sijipe I'. Yucno npoTOHOB B sijipe
Yci10BHUsl BbINOJHECHHUS 32/1aHUA:

1. Mecto (Bpems1) BBIITOJIHEHUS 3a/laHuUs: 3aJjaHHE BBIMOJIHACTCS B ayIUTOPUU BO BpeMs
3aHSTHUS.

2. MakcumanbHOe BpeMs BBITIOJTHEHMs 3a/1aHus: | yac.

3. Bbl MOXeTE BOCHOJIB30BATHCSI KOHCIIEKTOM JIEKIUH, y4EOHUKOM.

IIpakTHYeckoe 3aHATHE
3aKOH PajinoAKTHUBHOIO pacnaja
Heab: 0600 T 3HAHUS O PATOAKTUBHOCTH.

TecT mo TeMe PaagOaAKTUBHOCTD.
1) SIBneHue paaroaKTHBHOCTH OBLIO OTKPBITO:
A) A.D. Pezepdopmom; b) B.I1. Kropu; B) B.A. Bekkepenem.

2). Kakue Hen3BeCTHbBIC paHee XUMUYECKHE d1eMeHThl OTKpbutH [1. Kiopu u M.
CknanoBckasi-  Kropu?

A) VYpan u topuii; b) I[lomonuii u paguii; B) Xumuueckue 3J1€MEHTHI C TOPSIKOBBIM
HOMepoM 84 U BbIlIe

3) Camoe UHTEHCHBHOE M3JTy4CHHUE JACT :
A) panuit; B) ypan; B) Topuii.
4) Kaxkue XMMHUYECKHE 3JIEMEHThI 00J1a1af0T IIPUPOIHON PaHOaKTHBHOCTHIO?

A) Bce xummnueckue sneMeHThl;  b) Xumuueckue 371eMeHTHI ¢ TOPSAKOBBIM HOMEpOM 84 U
BBILIE;

B) Ilononuii u paguii.
5) Jlnst BBISCHEHUS PUPOABI PATUOAKTUBHOTO U3JIYUSHHUS €ro IPOIYyCKAIH Yepes:
A) cBunen;; b) anekrpudeckoe none; B) marHuTHOE noue.
6) PagnoakTuBHOE M3TydeHHE paclalaeTcs Ha:
A)2 nyya — o u B; b) 2 nyda-oau Y; B) 3 nywa-a,Bu Y.
7) o-u3jIydeHue — 3710 :
A) IOTOK 3JIEKTPOHOB; b) nmorok simep remus; B) anekTpomMarHuTHBIC BOJIHBI.
8) B-uznyuenue — 310!
A) OTOK 3JIEKTPOHOB; b) motok saep remus; B)anexTpomMarHuTHbIE BOJIHBI.
9) Y-u3ny4yeHue —3T0:
A) TOTOK 3JE€KTPOHOB; b) noTok simep renus; B) snekTpomMarHuTHBIE BOJIHBI.

10) B nopsinke Bo3pacTaHus MPOHUKAIOIIEH CITOCOOHOCTH KOMITOHEHTHI U3JTy4EHHUS MOKHO
PacIoNOXHUTh TaK:
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A)B,a, Y; b) a, B, Y; B) Y, B, a.

11) Kakue gacTHIlbl 3aICpXKUT CJIOH OETOHA TOJIIUHON B HECKOJIbKO METPOB?
A) Tonbko Y-4acTuubl, b) Tonpko a- 1 B-yacTULBL. B) a, B u Y-uactuupl.
12) Ilpu L-pacnane MaccoBoe 4UCIIO sAlpa

A) YMEHBIIIUTCS HA 2 €UHUIIBI

b) ymenbmmTcs Ha 4 €TUHUITBI

B) yBenmmuuTcst Ha 2 € TMHUIIBI

I') yBenmuuutcs Ha 4 eTMHUIIBI

13) Dnement AX ucnbitan L- pacnan. Kakos 3apsg 1 MaccoBoe 4uciio OYeT Y HOBOTO
aseMeHTa Y.

A) Y B) Y
B) Y I Y

14) Slapo Topusi  Th ucneiteiBaer L-pacnan, mpu 3ToM o0pa3yercst 3jieMeHT X. DTOT JJIEMEHT
MOKHO 0003HAYUTh KaK:

A) X B) X
B) X rn X

YcJi0BUS BbINOJIHEHHUS 32 JaHHS:

1. Mecro (BpeMsi) BHITTOJTHEHUS 3a/IaHUs: 3aJaHUE BBITOJHSACTCS B ayIUTOPUU BO BPEMsI
3aHATHSL.

2. MakcumanbHO€ BpeMsl BBITIOJTHEHHUs 3aaHus: 1 Jac.

3. Bbl MOXeTe BOCIOIb30BATHCSI KOHCIEKTOM JIEKLIUMA, Y4€OHUKOM.
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